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JEUR M I AR 3R B R A R A JE AR DY, SRR R ., CE
NEM A @ e . SRR MR L5 41 s (Hepatocellular Carcinoma, HCC).
JHE & (Cholangiocarcinoma, CCA) FIVR&AIFFE, A0 & 5 & Mg i
2R AR 90%. BEARBLILEEE 4 5B 3 (Glypican-3, GPC3) &L JLEK
DL M bR S 2 —, SRR ERUR A O, wIER R I ATG 7 (1
BEAR, AR R B A B OR N TS

GPC3 ZHilg L Fi TR E AW (Heparan Sulfate Proteoglycans, HSPGs) K
WA Rz —, IR AR ILEE (Glycosylphosphatidylinositol, GPI) 45 $I|4H
fashFKii. GPC3 LIS Z MRt E e (41 Wnt, FGF, IGF-2) FI4H/fI& %
& (i Frizzled) %54, 184 Wnt. Hippo. Hedgehog. ERK Z5Z /M5S0,
M 240 it ) AR K 5 1T %

FATL J& THF BB RS E, 4> 784 506 KD, {01 34 /> cadherin &5 415,
5/~ EGF-Like (EGFL) £5#43, 14> Laminin G-Like (LG) Z5#43g, 1 MBS
3 (TMD R L AN (ICD). FATL FZLEMGIIRIE, SR K B 144
WEHEMEREE, I JLERT R R FATL (5% Rk 5 2 MsiEm ¢, JIf
HAEA R Fa e sp A Hs B M DhRe . FATL 76 HCC )R Tes 2L, 7E/F
ARG E I, JF H SR A K.

AR ) 32 LRI T A A2 DU 4R R 9 Fexs B, alad e Lyt 5 i
B¢ (Co-Immunoprecipitation and Mass Spectrometry, ColP-MS) 777 5-#k Fl 4
€ GPC3 W HAERE, kB b — AN SRR ARG BAE SR B FATL 9 11
WEAXT R, HlSt GPC3 5 FATL HARR) /124, R GPC3 A1 FATL 1 /IR 41
AR GER P RER ST T — R R LA, JEMEEERNT:

1 G IR yTiE 5 RO B [ 5 vEST GPC3 [ BL/E SR (kAT 1 ifik, @it
Co-IP. ELISA. AL A =R iExs Herp— AN 1 FATL #E4T 1 AR E, JFXS
FAT1 L) GPC3 45 XIHEAT 1 /€N

2. WAL RISIEY | FAT1 & H L) GPC3 45 & X 3E hr T MU/ 45 H )
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C Rufi (QL4517, aa. 3662-4181), ZIXILAE&AH 1 AJE5Z RS & IR 0 1L
(RTP-Like) £5#38, 1 4> Laminin G-Like (LG) £ 1 5 4~ EGF-Like (EGFL)
Sh s
3. It ER 45 S ELISA SEIGXT FATL L) GPC3 45& X M7 1 B kG4 & fr
¥ FATL 2 1) GPC3 454 X #& IR AN [F] (1) 25 /) 3kl iy FATLA. B C. D 4 4™/)
A B, HRIA HEK293F RIERGRIALiML T FATL MINUAERE B, A4S
ELISA sziG4h KW, FATID (RTP-Like #5i#Jik, aa. 3662-3788). FAT1B
(LG-EGFL2 £5#415,, a.a. 3830-4050) 5 GPC3 K45 & 558, 1 uM ¥KE R GPC3
5% R0 higG XY 101 f5F1 858 fF; FATLA (EGFL2-5 4 #4g3,
a.2.4013-4181) k2, X2 IF) 4.19 f5; FAT1C (EGFL1 Zif4lk, a.a 3789-3829)
HXHATER, A5 GPC3 454 .
4. JEEIE YN SEI6 A VYA FATL #56 & A 40 R i GPC3 45 &hE 7T .
SR EOR, FATIA 5200350 GPC3 fy i 4 & fe ok, X ALY 4.5 % FAT1B,
FATIC, FATID 5xfMHAA BRI AL & . SZREHEES S ELISA B4 R
i FAT1 % [ EGFL2-5 (2.a.4013-4181) 5l je 45 S M 45 & GPC3 [ £ X 35k
5. {EHEAT ¢ ZEE (Luciferase) i 45 3L K (1) Hep3B-Luciferase. HepG2- Luciferase
Y 2 T R GPC3 1 FATL, Filid el Luciferase 4 = K% 1E GPC3 1 FAT1
ot B I BE F o . 25 SR B R, ®i GPC3 &, Hep3B-Luciferase . HepG2- Luciferase
1 154 5 2% 53 ) P35 T B T 36% 1 20%; ik FATL )5, Hep3B-Luciferase. HepG2-
Luciferase 2 18 5 2 43 59735 T B& 7 52%A1 31%; B GPC3 Al FAT1 n] LI it
T 4 L 18 B 5
6. 1F Hep3B 4H/ifd s GPC3 Al FAT1, it Transwell SZE6 61 GPC3 1 FAT1
SHMAER IR . 45 RN, @R GPC3 &, HMMEMAE/ I T NI T 60%:;
O FATL J5, AT RERE /P NI T 57%; [RIFT I8 GPC3 Fil FATL & 41 il
FHe )1 B T 84%; 1ERW GPC3 Al FATL nf LAY [F{2 it 40 Bt 5
7. MG 2, 2-BEtiE (DP) i RAREAM L, GPC3. FAT1 LA A
¥ HIF 1o (234 B 753 18] R T2 B . 22 mRNA KPR FKF E,
GPC3 Ziilfc i Ll T 2.74 550 1.97 fi5, FATL 2 5lldim i T 1.98 551 2.27 £,
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HIFla 737l 5 B T 1.97 #5801 3.06 i, 1EBH GPC3 il FATL n] DU AR R 15
S Eny

8. 1 HepG24M i #iEid shRNA Fiij HIF 1o L[, ffi F DP AbHEATN Y 24 /N e A6
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2 GPC3 ik, {HANIE FATL Kik;

9. AH DP W FREIEE, IR IR AL CIER (SNAIL, VIM, CDHL) K]
FILTEDL. SNAIL F1 VIM [ DP b3 [A] i 28K R IA SF T B FF, CDHL %
W B s R GPC3 FIEL FATL J5, AJ DA X SeBL PR 1 04, #iW] GPC3 1 FAT1
TEAREIAEE R o LAJR IR 40 B b j 1] o Ak 2

10. f#HH FAT1A & H %% BALB/C /MR, P+ 15t FATL KR ZHiiliE .

2 FRTR, AWF R % E T —ANHT GPC3 HAEE 4 FAT1, Jfx%F FAT1 () GPC3
GELIXHHT T e, X GPC3 Al FATL BAEMIA S5 SUIHT TIRER . AR SCHITF
T4 R — L IRN IR GPC3 I AEY S T Re A GPC3 /i 5 1 i Jed i RS ML S 1k T
T ER IR FE A AN 5200 S HE
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Abstract

Primary liver cancer is the fourth most prevalent malignancy and the second most
common cause of cancer related deaths in China. It remains one of the major threats to
human life and health. Primary liver cancer can be classified to hepatocellular carcinoma
(HCC), cholangiocarcinoma (CCA), and mixed liver cancer. Among them, HCC is the
most common form, accounting for 90% of the incidence. Glypican-3 (GPC3) is related
to the occurrence and development of liver cancer. In recent years, GPC3 is emerging as a
tumor marker of HCC and being used as a target for HCC diagnosis and immunotherapy.

GPC3 is a member of the heparan sulfate proteoglycans (HSPGs) family, and
attached to the cell surface by glycosylphosphatidylinositol (GPI) anchor. GPC3 is able
to bind a varity of extracellular proteins (such as Wnt, FGF, IGF-2) and cell surface
receptors (such as Frizzled, IGFR) to regulate different signaling pathway (such as Wnt,
Hippo, Hedgehog, ERK), and finally influence cell proliferation and migration.

Atypical cadherin FAT1 encodes a 506 KD peptide, containing 34 cadherin repeats,
a Laminin G (LG)-like domain, 5 EGF-like domains, a hydrophobic transmembrane (TM)
region, and an intracellular domain (ICD). FATL1 is predominantly expressed in the
embryonic stage and is crucial for embryonic development and organ formation.
Currently, it has been found that the abnormal expression of FAT1 is related to multiple
cancers. Moreover, FATL1 has divergent roles in different malignancies, functioning
either as tumor suppressor or oncogenic gene. In HCC, FAT1 expression is upregulated
and associated with advanced tumor staging.

In the current study, we identified that atypical cadherin FAT1 is a new GPC3
interacting protein in HCC cells by using Co-IP/MS method. We further carried out a
series of studies on the function of GPC3 and FATL1 in the growth and metastasis of HCC
cells. The main results are as follows:

1. The interacting proteins of GPC3 were screened by immunocoprecipitation and

mass spectrometry, and one of the candidates, FAT1, was confirmed by CO-IP,
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ELISA and flow cytometry. The binding region of GPC3 on FAT1 was mapped;

By using Co-IP, the GPC3 binding region on FAT1 was partially mapped to the
C-terminus of the extracellular domain (Q14517, a.a. 3662-4181), which covered a
putative receptor tyrosine phosphatase (RTP)-like domain that has not been
previously determined, a Laminin G (LG)-like domain, and five EGF-like domains;

. To precisely map the GPC3 binding region, we purified 4 progressively truncated
fragments (FAT1A, B, C, D) of FAT1 extracellular C-terminal region (Q14517, a.a.
3662-4181) in HEK293F expression system. The protein binding ELISA results
showed that FAT1B (LG-EGFL2 domain, a.a.3830-4050) and FAT1D (RTP-Like
domain, a.a. 3662-3788) had strong GPC3 binding, which were 10.1 fold and 8.58
fold normalized with the negative control (hlgG); FAT1A (EGFL2-5, a.a. 4013-4181)
had weaker GPC3 binding which was 4.19 fold; while FAT1C (EGFL1, a.a.
3789-3829) had no GPC3 binding.

. The flow cytometry was used to determine whether FAT1 able to bind cell surface
GPC3. The results showed that FAT1A had strong specific GPC3 binding, which
were 4.5 fold normalized with GPC3 negative control (A431); FAT1B, FAT1C and
FAT1D had non-specific GPC3 binding. In gernal, the ELISA and flow cytometry
results suggested that the last four EGF-like domains (residues 4013-4181) were the
major GPC3 binding regions.

. We knocked down GPC3 and FAT1 by small hairpin RNA (shRNA) in
Hep3B-Luciferase and HepG2-Luciferase cell lines that are overexpressing
Luciferase reporter gene. The impact of GPC3 and FATL1 on cell proliferation was
determined by Luciferase reporter assay. Compared with control shRNA, the cell
proliferation of Hep3B-Luciferase and HepG2-Luciferase were decreased by 36%
and 20% after GPC3 knockdown, and 52% and 31% after FAT1 knockdown. These
results indicate that GPC3 and FAT1 promote HCC cell proliferation.

. We knocked down GPC3 and FAT1 by shRNA in Hep3B, and determined cell

migration by Transwell assay. Compared with control shRNA, GPC3 knockdown

\"
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10.

decreased cell migration by 60%, and FAT1 knockdown decreased cell migration by
57%. More importantly, double knockdown of GPC3 and FAT1 decreased cell
migration by 84%, suggesting that GPC3 and FAT1 had an additive effect in promote
cell migration.

Under the 2,2-dipyridyl (DP) simulated hypoxia conditions, GPC3, FAT1, and
HIFla had up-regulated expression in a time-dependent manner. In terms of mMRNA
and protein level, GPC3 was up-regulated by a maximum of 2.74 and 1.97-fold,
FAT1 by a maximum of 1.98 and 2.27-fold, and HIF1a by a maximum of 1.97 and
3.06-fold, respectively.

We further elucidated the relationship among GPC3, FAT1, and HIF1la under DP
simulated hypoxia condition. The results showed that HIF1a plays a regulatory role
on GPC3 expression, but not FATL.

We detected the expression of tumor metastasis related genes (SNAI1, VIM, CDH1)
in DP treated HepG2 cells. The expression of SNAIL and VIM was up-regulated and
CDH1 was down-regulated over time. Knockdown of GPC3 and FAT1 separately or
simultaneously abolished the DP-treatment induced up-regulation of SNAIL and
VIM and down-regulation of CDH1.

We immunized BALB/C mice with FAT1A protein and obtained murine serum
contain polyclonal anti-targeting FATL.

Taken together, our results identified a new GPC3 interacting protein FAT1.The

GPC3 binding domain on FAT1 was mapped. The biological significance of the

GPC3-FATL1 interaction was explored in terms of cancer proliferation and metastsis.

The results of the current study expanded the current knowledge on GPC3 function and

the mechanisms of tumor metastasis mediated by GPC3.

Keywords: GPC3; FAT1; Hepatocellular carcinoma; Hypoxia; Cell migration
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Co-Immunoprecipitation and Mass . ‘
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™ Trans-membrane 5 i 235 My 35,
Transmembrane domain and
TMICD 5 I 45 ey SR PAY 3
Intracellular domain
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JEAREEEG R
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2018 4, AERIEAEIAT I 2% 15008 2 (GLOBOCAN) #UE o, A 3R 1Y e e
1807.9 Jifl, H¥EALT: 955.5 Jifdls Horh i A due e AR RE AR A il LRI
il AU B AR, U R KRR O e . B4 . B
S P . FLARSE A (Bray et al., 2018) . [E S A 0o f50 7 IO ST M FRE Ui AT 15
BUAS M R, FRIE R AR R M R A 202 392.9 5N (4 i A Bk ) 21%
), FTAETIZ) 233.8 TN (A ARBREEN) 24%) ; EIE LRI T, SR
IR R R AR RG24 3.9%, SET-ZHTIE Y 2.5%(Zheng et al., 2018), B H KA
PRI . FEFRIE, SRR RO e s R AR ORI . B A E . TP A
FMRE S BRI T R R PR ORI . e BE . SEm A e
(Zheng et al., 2018). it KIHZFIL LT Z, ML TR .

il

L1 FHERRITRES AT IR

1.1.1 FFERITRE

JR R YERTE (Primary liver cancer, PLC) J& &3k N H WWHEREZ —, TR EZ
AR R R m B E K 2 EEAE s BORT I SRt R, 2018 AE A BTG e
i 84.11 Jifl, SRS 78.16 Ji 5, JE A ERAEAE AR R S NAL, SETI RGN (Bray
etal., 2018). H B AE O BB KB YE IR AT I L A s (R 1-1) , 2015 3%
[ JH 3 % 37 Jifl, FET: 32.6 Jifdl, fEREAEAOmFEPEEIA CBILMEATT
B>, FET-RJEEH AL CA4E) (Zheng etal., 2019).
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% 112015 4o EAY 10 AABERVBLAT K FET- WA (Zheng et al , 2019)

Table 1-1 Statistics on the incidence and death of the top 10 malignant tumors

in China in 2015 (Zheng et al., 2019)

4 S|
SEIG it &mE PiRR SEMA FEr-g FETR Rk
(1) (1/1071) (1/10J7) () (1/100) (1710 J7)
Baait Hiciit
i 78.7 57.26 35.96 Jitif# 63.1 45.87 28.16
B 40.3 29.31 18.68 48 32.6 23.72 15.33
il 38.8 28.20 18.02 B 29.1 21.16 13.08
JF4 37.0 26.92 17.64 B 18.8 13.68 8.33
T 30.4 45.29 31.54 it 187 13.61 8.21
B 24.6 17.87 11.14 TR 8.5 6.16 3.78
R 2001 14.60 12.05 LM 7.0 10.50 6.67
T8 S 11.1 16.56 11.78 g 5.6 4.10 2.90
i 10.6 772 5.65 M i 5.4 3.96 3.02
T 9.5 6.92 4.31 i Nk 5.0 3.62 2.39
&it 3929  285.83 190.64 it 2338 170.05 106.72

J 1 I BT 2> O BF 48 L% ( Heptocellular Carcinoma, HCC) . JIH % J&
(Cholangiocarcinoma, CCA) FNRA T, K2 HUF Ve 2 4 e (Sia et
al., 2017), FHAEELLED W (Torre et al., 2015). WFFERM, ERKEEEK, ZBJHF
%5 (hepatitis B virus, HBV) FINBYF 45 (Hepatitis C Virus, HCV) #j4
JERYLAH O R E T 81 ) 32%, {ELIER R IEIE AN &5 19%(de Martel et al., 2012). 7£/%
RiBEZ, BHZElETRGENERtESERNEL —. BiliEEsEL —ME
W AR R, W T AR RIS R Ay, 184 REMEKF . 7E7E
JTEZ, EREGEREECAREIERE. 1 BRI . S A S O RTREAL . AR R
PG 17 355975 AR A (EN-Serag 2011; Mittal and El-Serag 2013). FRitbz 4b, J& &I
M EEAA R, RRIEEPRE, SAMY HEW5 R EZ R EZ —.

1.1.2 FFE2 58T IR

FF9E 2 W kA G A . WEERENEEEEeH . FiRED
(A-Fetoprotein, AFP) J& HCC Ilff R Ly A I fs i FH I oRg A 264, (ol IS R & il
PRAZ W S RRIE 72, AATTR I AFP AR g g b 7647 (R SRR A R S P 2 A PR PRI (Chen

2
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et al., 2016). il A TENHSFIH HCC hox A AFP Fhi: 1EMB LT . YR
FOHABGE R h, AFP M Thidr: fEIFLF4ENUZE T, AFP IR IEH AU
72 5(Waghray et al., 2015). Hij, SIAEFRILIRA (International Consensus Group)
O T HCC RES Wit a8, H 20 S35 A P v Aff 1 50 L e 03 A2 1 K/
AL BENERIEF AR X T/NT 2 om KRR ARAZN F, EARAERX 7 HCC M
KB A TORAREXER, P R AU 60%(Song 2008): i 7E A
FPURIERIE LT, AU IE AR AR AT PRl AT B8 TCVE R B a2 i 1 AR 0 22 5
It X 3 o BRI, 6 — S8 b 784, anik i I LR 2 B 26 0% 3 (Glypican-3, GPC3) .
HKTEEH 70 (Heat Shock 70 kDa Protein, HSP70) . A& B4 il (Glutamine
Synthetase, GS) &5, #AT A H LU Gt nlE F R KRB RN, 7 Lhk—B5Em
S AT PR BB R e 12k

XF T RUHB B R, T RVIBR B R 2 20007 T B WRliA Tt 7
W iR T TR —, (HEMRBCREEA 240 HAEA R RS T, W
RIETT A N e AL I 2 e TIBR . AT M B, —BCRIAR S 2 5iE
J7 o {HIE HCC WAL ST 9V AE IR AT 25, BRI B A7 B R % . H Rl
ik, T AT BRI 25, — Ao 2007 436 [E FDA #tHEH TiR97
T FARVIBR 40 25 = hi3EJé (Sorafenib) &2 — Mol AL 2 58 AU
FEZ5Y), W7 LOE I BT RAFIMEK/ERK {5 53 % ELH A0 AR 58, ] DU
il VEGFR M1 PDGFR ikt — 0 B iE T Ut 97 A2 LA, AT e G ST e 6 5 1
A 17 % (Llovet et al., 2008; &Kk and AfHE 2019). H—FhjE 2017 43 [EH FDA
HHERETA% AEJE (Regorafenib) , 72 2 #EFRISEEHI 77, 81T BH KT 24> 3244 ) I
ARG B 2 IR 7y BRI E Y, Tk 25T BOR (KA and A#iE 2019).
AR JE A% FE JE R I3 8 )l R TG T T 0 9B 7 HA 7 T RE iR T AR A
Tl — & i FAEH o

R RAE R AN ZRERNERE, 2MESEESS THERNAEKMER, 5]
i AN AE KT (VEGR) fF5 . REAEKEF (EGF) 155 @ .
PI3K/AKY/MTOR {55 i@ . Wnt/p-catenin 15 5iEH. YAP {5 5184 (Kudo 2012;
Llovet et al., 2015; Zhang and Zhou 2019). - I TR 16T T HE bR A BB 2570 (RT3
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X T AR R — D4 R I R VG 7 AR A o B .
1.2 Glypican-3 &H S tZRVEE AT
1.2.1 Glypican EBR KKK SIHEE

WEAEMEVLEE 52 A 5EHE (Glypicans). ZECAREENE (Syndecans) F18Ffi 73 1) 5
HZH# (Proteoglycans) #5J& T LMt/ 2= H M (heparan sulfate proteoglycans,
HSPGs). Glypicans Fil Syndecans 4 & 7E4H MR b, 7-A R (1 2 4 ) b T 41 g o0 2
Jii (Kirkpatrick and Selleck 2007; Sarrazin et al., 2011). Glypicans 7E#t{b b2 R 55
(¥, TENFIEEA P ILAE AR, Bl GPCL. GPC2. GPC3. GPC4. GPC5 AKX
GPC6. fE45H 77, Glypican ZRE HA =N REAFIE: ZO0EA. WK OB =R
(HS) 5% A5 21 41 B 5 3R 11 B 2L B IR BEIULEE (GPD) B%(Bernfield et al., 1999).
0 B H S5 HIAE BT 1) Glypicans Hr#fZ AR, 7078 K/M A 60-70 KD A5,
BER 14 MIBRTFIERARERE, N S A— N riMESik, C md Ak
GPI #5575 . Glypicans F AR £ I 2= (0B P A 5 0067 B AR LR 57 1Y,
AL T C Ruidpef5 1) 50 N2 FE IRk AL, FE1T 40 i (Svensson et al., 2012).

FTE 11 Glypicans #iE G &K B B skl (R 1-2), S 5RRMAEKATEST
K (Filmus 2001). 7E3X—idFEd, Glypicans 7] LU AZ 08 A FI/EL HS 4 5 A
AR R EAL S, WERET gl AR T giiusritmEs. Bz
RS, FEIOE AN A A5 5 e 5 U T R4 O0 K AF F (Bernfield et al., 1999).
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£ 1-2 Glypican FKERX# (Filmus 2001)
Table 1-2 The expression profile of the glypican family(Filmus 2001)

Name Original Designation Expression in Embryo Expression in Adult
Glypican 1 Glypican Bone, bone marrow, muscle Most tissues
epidermis, kidney
Glypican 2 Cerebroglycan Nervous system Not detected
Glypican 3 OCI-5 Most tissues Ovary, mammary gland,
mesothelium, lung, kidney
Glypican 4 K-glypican Brain, kidney, lung Most tissues
Glypican 5 Brain, lung, liver, kidney, Brain
limb
Glypican 6 Many tissues, including liver Many tissues including ovary,
and kidney kidney, liver, and intestine

1.2.2 Glypican-3 7EfEBR & B P HIFTRIE 5 IhEE

N GPC3 B EA T X etk b, Ffd—A%F 580 M IERR I T 2K/
4 70 KD )% A (Capurro et al., 2005a). GPC3 i AR 45 /{57, a&A — MO
B, WG CHETRMNEE, JHmd GPI #ie MR (& 1-1. GPC3 1]
LABESS Furin B KRG K A#, 724 —A> 40 KD 19 N A A A — 4> 30 KD 1 C A I

B, XA R Sl — AN a2 A A % 82 (Hippo et al., 2004; Capurro et
al., 2005a). 2K Furin F ARG K I A0 T IR 58 B AR ) Wnt {5 SRk . 40
TR T BB, (0T 4t JH e 104 B RN A % U AN 2 4 75 1 (Capurro et al.,
2005a).

GPC3 fE[Efif A & I R rh AR )Ry e MR AN 205 e e i 77 502 3Rk, @i
Wnt {5538 & H . Hedgehog 15 5@ i & H UL A KT (W1 BMP. FGF) Z845 &
Z 5 KA & K 4 (Song et al., 1997; Capurro et al., 2008; Dwivedi et al.,
2013). GPC3 #5452 S5 Simpson-Golabi-Behmel % &1E (SGBs), & £
NPERIA fE i A, HARE NI B BERE R, XATsEA T GPC3 kT
ML 5GBS Sl Th g g A1 K (Pilia et al., 1996; Paine-Saunders
et al., 2000; Song et al., 2005; Ng et al., 2009), GPC3 BLEHI/NRE A B AR, HiF

FRAEP SO KA RS, BB &8 KA EFEIERA, M EGE oG os, o
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JEAEK . Grisaru 25 N IR 7R 5E B, GPC3 KL= 53 BMP2 X IRfif B A 4 (5
73 SO B AR F RS, BMPT AR A1) e A D9 RSO 15 5 17 A Joa 4 i A K R
T (KGF, X% FGF-10) HHI¥LAE FHl(Grisaru et al., 2001). Ng 25 A\ & 3l GPC3
INER PG RN O B T R e 3 v, RO & BB L S E AL O =X 1,
BEANEH SGBs Hrok BLII AR S ko R 2 RAR R O I H I I
Hedgehog 15 51 4% 52 21| ##(Ng et al., 2009). 7£ 1EH WA ZHZHF, GPC3 HAEGN L,
PIEVR R+ TR) BZ « AN B R A A v 3R IA , AR I AN 23K (Filmus 2001; Haruyama
and Kataoka 2016) (£ 1-2). {HFFEN L, C&EHF 2 MR GPC3 e e %R
ik B, WoR T HAE N MR AR B 71(Zhu et al., 2001; Capurro et al.,
2003).

1.2.3 Glypican-3 ZERT 2P RIRIL 5ThEE

GPC3 Al AZ R G TE . FeAB AR R HIE AR, Rk GPC3 AT LAl e 2
MoK BB AIZZE(Ruan et al., 2011; Qi et al., 2014; Wu et al., 2015). ¥iE 4 i
Wit {5 51 1 2 S M P 2 JiE ) 2 7 HL ) 2 —, X —F Sl IE N & wnt 5
PN B 324K Frizzled F1 LRP5/6 45 A M fil < ¥ (Pez et al., 2013). Wnt {5 ‘5 1@ 2% #%
BodEa, M5 s BT B-catenin i AL, S M40 IO RE IR AREN T E S S e
HEAN I TE AR R R . DME R 7 TAE C & UESE GPC3 A LAYE 4 /s F Wnt 25
H#E . (et Wit 1 Frizzled SR E 454G F8E€ Wnt-Frizzled Z A A EAER, AT
i BIOE Wnt 15 538 % (Capurro et al., 2005a), fEiXx—idfEdr, GPC3 %0 A M
HS S wint SR A EAEH, HS M85 Frizzled EEE 45 G, DIMEHMIEER &
YK i (Capurro et al., 2005b).

ERE B AL (EMT) il i bk 2 —3 . /£ EMT A2,
bR A AR I A PR TR R, AH B AR AT EIE, R TR R 1
& A12 28 (Yang et al., 2004; Thompson and Newgreen 2005). E-cadherin 25 /& EMT
M EAREY, AT LA A S EMT il #8. 0] E-cadherin 255 AT DA J5 & 8 1t 41 i
BOTIRGAAI &, R g AN i, ARSI BNE T, R IR 224 E (Thiery
2003). TRV R ER, EHEF, GPC3 4 E-cadherin £ FAHK, fEmER

6
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Glypican-3
S-S bond b

Convertase
cleavage site

////////

& 1-1 GPC3 A 45~ E B (Filmus et al., 2008)
Figure 1-1 Schematic representation of GPC3 structure (Filmus et al., 2008)
15 GPC3 Kl 2H 23, E-cadherin (R IAE(K(QI et al., 2014; Wu et al., 2015). &
2 4, GPC3 51 EMT B, 41 Snail. Vimentin A1 Slug %5 5 1IEAH5%, 1R
I 2R R GPC3 (A AT LS EE EMT BRI T . XUt A 4a
GPC3 wJ L fieidt EMT A3t — 20 48 56 o o it R AN e 72

1.2.4 ¥B[E) Glypican-3 FIR &I IS INR
1.2.4.1 $BE Glypican-3 BOHLIAETT

GC33 (codrituzumab, #iZEkHHT) &N NI R TEFESUA, X GPC3 &
IR X A Rl 1. GC33 A LA SHURK I AN #PE (ADCC) Fl/slkh
AN EE (CDC) FEammipR K, EiX—dfEd, ARG (NKD
N ADCC 250 4 ff % 4% 3= 4% i (Ishiguro et al., 2008; Nakano et al., 2009). ££ 3 [
A 15T, GC33 X HCC B BAT R UFHIT 2 AT 8 /5 H (Zhu et al,
2013; Ikeda et al., 2014). #R1fi, BfJ57E 121 5 HCC HE HIBENL 1l k36, GC33
HEIRARRE RN R IT BRI B A — % KR A 4 {E (Abou-Alfa et al., 2016). Ik,
XU BEUAAE Ry — Pl B4 () e v 9T 2 51 T AT OGTE . ERY 974 s —Fl it
Hl IR 19G4 SURESPE T 4iiffe 2 Rl ek (T cell-redirecting antibody , TRAB),
A PSR P A — 2 SL A e, SERE T LAy R0 GPC3 A1 CD3 BBl

7
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(Shiraiwa et al., 2019). 7Ef&4l, ERY 974 L\ GPC3 ki ¥y 77 s T 4liff, IFER

15 GPC3 - Fhsisfggn i CEHE HCC) A iR H iR 1 F (Ishiguro et al., 2017).
FE R R) GPC3 1) TRAB my it , iX A7 ik vl G T Bl GPC3 FH A ) SEAA o
RGP ATRE S8, H AT IEFEXS GPC3 FHPESEME (NCT02748837) AT |
WikEe (& 1-3),

¥R 1) GPC3 (LA R 1) S 3 K 75 S BUAR B A& VR 9T GPC3 B R, th2
—FhE EIT 7 % . Endo % AfE GPC3 ik RIA M/ AT BALR I h R I, &G
15 FH 4 17) GPC3 K b FE B S5 #E ] PD-L1 B Ui S5 7 H 5 o A U 8 3% 14 (Endo et
al., 2018).

& 1-3 $8[q GPC3 MIPiEIIT SEERYTT kR %K
Table 1-3 Clinical trials of antibody therapy and vaccine therapy targeting GPC3

(Takahiro Nishida and Hiroaki Kataoka, 2019)

Study Title Phase Trial No. Conditions Qutcomes

Molecular targeting therapy
A phase I study of GC33 in advanced or

NCT GC33 was well tolerated.

metastatic liver cancer (hepatocellular I Advanced or metastatic HCC GPC3 expression in HCC may be associated
. 00746317 . . )
carcinoma) with the clinical benefit to GC33.
Phase I study of GC33 in patients with I JapicCTI Japanese patients with The corr lagci?i V::/S ‘Arilea]\]ntt?tliﬁzd.; tivity and
advanced HCC 101255 advanced HCC ¢ corre ehwee ctivity
GPC3 expression was not clear.
. . Codrituzumab did not show any clinical benefit.
Astudy of ROS137382 (GC33) in patients | nep  Patients with advanced HCC = o, dose of codrituzumab or a high GPC3
with advanced or metastatic HCC 01507168 th rap syste level or its mediator CD16 may improve
erapy outcome.
Vaccines therapy
Phase I clinical study of glypican-3 UMIN GPC3 vaccination was well tolerated.
peptide vaccine in patients with I 000001395 Advanced HCC patients Peptide-specific CTL frequency may be a
advanced HCC predictive marker of OS.
A,p hase II vstudy of GPC3 peptide Patients with initial HCC who ~ GPC3 vaccination did not have longer RFS or OS.
vaccine as adjuvant treatment for HCC UMIN RTIN ) ) "
. . . I had undergone surgery or Vaccination in patients with GPC3-positive
after surgical resection or radiofrequency 000002614 . k .
X radiofrequency ablation tumors improved 1-y recurrence rates.
ablation (RES)
Ongoing GI’CB-Targe'ted Antibody Phase Trial No. Conditions Status
Therapy Trials
A study of ERY974 in patient with I NCT GPC3-positive advanced Acti ¢ it
advanced solid tumors 02748837 solid tumors clive, not recruiting
A phase I study of codrituzumab, in JapicCTI Locally advanced or
combination with atezolizumab in I ?;13%25 metastatic HCC in which Active, not recruiting
patients with HCC GPC3 is expressed by THC

CTL: cytotoxic T lymphocyte; OS: overall survival; RFS: recurrence-free survival; [HC: immunohistochemistry.

1.2.4.2 Glypican-3 FhiEE &

LEMRE Z IE VAT, FHIRYAMY (Dendritic cells, DC) - 51 i ed 41 ffo e ik
PIREE 7 FHTAE ) HLA-L EERHIPERK, FR4R5 s S L= A dr i 20 T k24 i



Glypican-3 5 FATL 1) HAE % & T FAR i3k JFF 20 M 10 A% 1) 5%

(CTL). FIHATNIE, BT 71 H HLA-A24-F1 HLA-A2-[R | 4 GPC3 74 ik
(PR RS, (3R 1-3) . 78 M A A8 28 2 1 | ARG, GPC3 & 1 A R 4T Hfit 52 1%,
HHIES T RN GPC3 Fi % CTL Jx M (Sawada et al., 2012). £ I J{i4 1,
WP T 2 FARBEBA (RFA) 1 HCC B3, ¥ — MM E Lk
NEBL R SR EIR, WIKIBTT+5 WA B M — 5 R R A IR IT Y
B, N 28.6%A1 54.3% (p=0.346); TMHERKF AN 39.4%F1 54.5%

(p=0.983). B, HHHLRT GPC3 BHPEM HCC I, 1 IIGIT+HEEM ALK
—EE R FFFEHBARTAIRIGITH, 739008 24%7F1 48% (p=0.047), TFHFEE
RZSr 1M 52.4%7F1 61.9% (p=0.387) (Sawada et al., 2016).

1.2.4.3 #B[5) Glypican-3 #J CAR-T ;&7T

RAEPURSZIE T 1M (Chimeric Antigen Receptor T cell), f&# CAR-T 4}
CAR-T ¥8IT &R KR EIR AN B CARN I T 4, ey B TR AR AT 4R S
=Rl CIE PN NS TN 1 i e O O e R P R GO e DI a9 e
ALEE [V TT R BT EOR o 17V B B R BOR 22 /i B 4 TP ibk LR 40 i 5 1
T B AR R ME R B 20 PR Ib LR B0 RN S A LT R R5UR (Schuster et al.,
2019; Grupp et al., 2018). FI#kEIRIAHEL, 78 S48 vhfd B CAR-T A7 BEAH X PR #fk
MEH, TN DERRIEM R LR 7RIS BRE = IPUES T
117 GPC3 gt & — T A RS2 FH 11y 55 1) b8 4 3 T b s, m DS T8 1) HCC 4
1) CAR-T V97T - H4H 32 18 B 37 P A Bl R 50 2 W7s - Chttps://clinicaltrials.gov/),
#E 2019 6 H 27 H, LM 1 11 MELE GPC3 () CAR-T J7i%k, A 9 T i
fit 7o T HAnAR s R TR, R moidie 242 e, =WUEERH T, YTk
fEE#T (R 14,
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£ 1-4 FFAEBTEGHRFTHRFE GPC3 8k EHEZE (CAR-T) BITHR

Table 1-3 Ongoing or planned studies on the treatment of hepatocellular carcinoma

with GPC3 targeting chimeric antigen receptor (CAR-T)

(Takahiro Nishida and Hiroaki Kataoka, 2019)

Study Title Phase Trial No. Conditions Status Country

Anti-GPC3 CAR-T for treating patients NCT Nun-d}ffuse HCC,W'th the presence of .
I extrahepatic metastasis or portal vein vascular Completed China

with advanced HCC 02395250 invasion. GPC3 is expressed by IHC.
CAR-T cell imrnunntherap\-’ for HCC NCT Non-diffuse HCC, no extrahspallc m?taslaﬁls or - .
targeting GPC3 [&II 02723942 portal vein vascular invasion. Completed China
geting L i GPC3 high expression HCC.
CAR-GPC3 T cells in patients with _ NCT Relapsed or refractory HCC. GPC3 is expressed Recruiting China
refractory HCC 03146234 by IHC. &
Glypican 3-specific CAR expressing T cells NCT Unresectable, recurrent, and/or metastatic HCC N Fie Qo
for HCC (GLYCAR) ! 02905188 GPC3-positive HCC. Recruiting United States
GPC3-T2-CAR-T Cells for Immunotherapy NCT ) N . i .
of Cancer With GPC3 Expression 1 03198546 Advanced HCC that expresses GPC3 protein. Recruiting China
Anti-GPC3 CART for treating T& NET Patients with no sty 10 raceive TACE Not yet recruitin China
GPC3-positive advanced HCC 03084380 * ability ¥ &

combined with sorafenib.

Advanced HCC that is not suitable for surgery
NCT or local treatment, with no effective treatment

CAR-T cells targeting GPC3 1 03884751 after standard systemic therapies. GPC3 is Not yet recruiting China
expressed by IHC.
Advanced HCC that is not suitable for surgery
. P, NCT or local treatment, with no effective treatment . :
4th generation CAR-T cells targeting GPC3 1 03980288 after standard systemic therapies. GPC3 s Not yet recruiting China
expressed by IHC
Clinical study of redirected autologous T HCC that cannot be L‘Tﬂﬂlilt‘ﬂ[(‘d by resection or
olls with a CAR in patients with - Net ablation. Not yet recruiti Chi
cells with a In patients wi 03302403 GPC3is expressed b}« IHC Ob yet recruiting imna

malignant tumors ) :
5 Other malignancies.

TACE: transcatheter arterial chemo-embolization.

Zhai S5 A% 13 BisfEyR tEEE K GPC3 A M E s 3 1 1 AT A
(NCT02395250) &I, HBES%FEFAM M, HIGITHE — w8 (Zhai et al.,

2017). Guo %5 AFH Wu &5 AAE /N BRABE AL (1) 30 uE PR 7 45 R 7R, GPC3-CAR-T J7
V2255 43 < HE ) 24 ) B G R A AR R B L A A R BT IR T 7 (Guo et
al., 2018; Wu et al., 2019).

I, Adachi % A\ (Adachi et al., 2018)%+ CAR-T a7 /7 kit AT 7ok, HFARH
RIEOBRANZE T (L-7) FEfbRF (C-CEF) Bk 19 (CCL19) ) CAR-T 4
il (PrimeCAR-T). fEMEERE T, T XML MARA M ™A/ IL-7 A1 CCLI9 X T
X AN GEFF B, 7E PrimeCAR-T 4, 1L-7 AT DGR EIRIM T 407535
FEHEMIVER], CCL19 ATLGEFHIB T 40 50R40 . (DC) T HIMER .
Ik, PrimeCAR-T 4] DU T X BeeF4E PR D68, i T 4iffufn DC i
AR, #—Pim CAR-T WA /BRI G, MILESH CAR-T
Jii%, PrimeCAR-T BHUIR BOR B R 2, BKIHF A PrimeCAR-T V697 SEAAE Bl R
RIS AT IR, 7ERER GPC3 HIAIT T AT At B WK A S F i 5
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BIRMNAVT A T ZFEER GPC3 WIIHIATT 7 i I REAT 1 %l R 1 A i PR BF
78, AHRTEATRT BOAHLE], TR VF 2 RAK . 917 R E 24, 3
AR GPC3 #EIAiRYT, FEWVIFIERE GPC3 M FUife. Fesk s Mg x5 &1
S5 T B PR o

1.3 FAT KIiERZE# S5 IhEE

1.3.1 FAT EA5j&

Z YA IR R B W T AU A EL MR ER R, U 5 Bk & O
FERT R ES ) L 3R08 R R 2 SEE AL T 57 50oRAES, SEFBRE. A & S5 .
B AR g A AR 46

FAT ZE 8 OR BLIE T 20 2847, Mohr KA 1E & 2 70 (1) JL i S5 A HEAT 44
A8, FARBRT BAXNCE IR RALS, F 5334 I 7 i fias /R0 IS0 6 AL 70 e o 2R
Mohr 4 X FHT IR IR “FAT?, I LA 4 X AN HT B 2E K (Mohr 1929). Fifi %5
BRI, NMTKIAERBEF, FAT KEILA FAT (ft) 1 FAT2 (ft2) B MER
MAEEMESII T FAT ZEMIL & FATL. FAT2, FAT3 fil FAT4 JUANER, H FATL,
FAT2, FAT3 5 ft2 [Fi, FAT4 5 ft k.

TERMERNI T, FATs BRI m IR . FTA I FATS F5RGHr (1 #02 H s i
EA, s Cadherin (8525 %) « EGF-Like (A K EIT#£) A1 Laminin G-Like
EREE AR =FhaiMIRdine, MM FRER (4 40-50 KD) , BT
JiiE#)°4 500 - 600 KD. AN[A FATs & FA7E45 M FRIIX AI7E T Cadherin £54438
Laminin G-Like (LG) Z5#J3F1 EGF-Like 45 #3550 B FIHESIRY . B HEShY) FAT
FERL A AR AN R T AR (BUSARRI AR SS &), (H N S50 2 7 3
DMATAEAFI T RE . 4940 Saburi 55 A WA 58RI, 72/ RARN FATL, FAT3 # FAT4
AR B B G R U AR B F S ST F (Saburi et al., 2012).

11
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1.3.2 FAT1 FEdpa L 5B B RIIER

1995 4E, AMIEAIMFE (T-leukemia, TLL) 4if &4 IR FLFEEI A (homo
sapiens) hFAT1 %A (Dunne et al., 1995). iZFE K H 27 NMMNE TR, AL T Yetafk
4934-35, FRiEId AL AT R I hFATL BRZEIRIG b R i KR RiE. FATL HH
H 34 M5E%EE (cadherin) EH, 54> EGF-Like 45444, 14> Laminin G £5#41s,
— AN XA — NN R AR (B1-2) .« FAT1 EEAERBINERE, SRIER
BHASEE R R CHE . Cox & NTLREM AT 1/ mPATL 2R, iZZERI7E IR

AT DA RRIE, NG, FEEMNXE. B e s s
%, HARANARLE 1k 5 20 RIA B35 T (Cox B et al., 2000). (EFLAh G+,
KBRS XS AIBE S f, FATL BE PR [RIRF 32 BEROA1E I A 04 i 8 F— L5 2% 2 2H 27 (Ponassi
et al., 1999; Down et al., 2005; Smith et al., 2007).

El ]

El1-2 FATIEASHARE
Figure 1-2 Schematic representation of FAT1 structure
2003 4F, Ciani % NH MR 7 FATL S RRFRZ B, 451 FATL-null 21—
B> I IR G APR38R AR I B T s T i g iz, AT — &5
ENEREAIEE: BARE/NRP R FATL A MIEBULHERR, (A4 EAE
HAE G 48 /N 2 BIAET. T o 38 X A L I AE T B S R 2 R 4 LA B A S
Abe, FEAERIE RN Kk (Ciani et al., 2003). FHFFA#HINN, FATL B RIE AL

12
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26N B A 2 (Rl 34t T A& 5 25 (Inoue et al., 2001; Ciani et al., 2003).

FAT1 ZE DR SR W1 R B B BRI, IXAEsE 1 AT FAE N8 A4 5000 Y
AR RIEET THE T, PRI FATL 52 M ARK BEEGIER K. 1967 4 Ockey <5
NRIEE FATL 2P G ik Xk 2 S BRI 4q SR G E, HURHIE R B
T E (AREERMEERD | BHBMOIERESHE. EKEN. KEEEMT
ZHHN (Ockey et al., 1967; Keeling et al., 2001; Doerflinger et al., 2003; Striano et al.,
2005; Kitsiou-Tzeli et al., 2008). Rinaldi Z:th{ik T 175 4q Lok 2 5 2 1 4qter I
Py, BRI 5 4q ZZE AR BREIR, anitks . W IR AT RIE LR S R kO
BRI . fRiE R 2 P EARE R 431 >ter, XEBHRIHAE ) UEER, L/
WA . WABRAREGRIE . 2 /IR B (Rinaldi et al., 2003). X EEHE AN SR8 — 25
M) PR DR R SRR G 7 FATL DRI RT e A HEAE L BRI 5 22 58 B R O R
P RAE S E AR LL I P IE

FERRNHZAT, FATL B)FRIA WA & B A A AN 2 70 A0 T iZ i R E 2 R

((Ponassi et al., 1999). 7E &K B HHIMHE E A FATL RiLEET &, TR TE
MR ER A RERKEE EEZMIEN . Ahmed 5 H H N #2841 g 55 4k 155 5L
SH-SY5Y 4Hu B P ERE R, KIN FATL 7] LU 4% Hippo 15 5B g S #h 2
SR IG A DL R 308 T 00 1) 4 e 98 B S R Aok 2 i 7] 2% 3 7 AL (Ahmed et al., 2015). B 5 )
WEFCIE R I, FATL LSRR (RA) V55 N2 ¥ BER AR T4 L NTera2 [ #2401
SRR RIS E T 0] FATL AW L3 2 RA 755 NTera2 T4 704k i Y
PR AR 0 8/ . 7E NTera2 #55Ur, FATL XRG4 IEF EE, £
Ak G R0 4 SR b 1 R S X T (Ahmed et al., 2019). [tz #b, Helmbacher %5
NI FATL W LA ILAIEA &AL, som bR LA /(e An g5k SRRy, iz
A4 T0 T B FATL SR A2 2k 4h 2R AL K AURE AL, TR 432 52 i UL R AEL 440 L 1)) 3 i
(Helmbacher 2018).

=4

1.3.3 FAT1 FE4RpRIE s HRI1ER

FAT1 & E A Lol sema sl 8 B AR 2RI 4R MRS Bl . AR A0 4 i 7] 255
bt Ena/VASP I I XX s & A 22 AL+ B, 1 FATL N 80h i — BUE
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FIHRRIIIX I (FR EVHL B4 7T PL5 Ena/VASP & [ H.E(Niebuhr et al., 1997;
Bear et al., 2002). [FJIf, 5T N G R IR FATL S EEA T 22R0h 2 . BOIR
£ 52 PL B 3 K 2 v (Moeller et al., 2004; Tanoue and Takeichi 2004). £ ik h4)4H
fZRH, @i RNAT fbR FATL DRk v] DU 0 BN f al e, PRAL T WLah
FHARE X E AR, AREIEMIAZESIA E A, 380N R R4 A R
IR 40 Bl 242 5 4 2% (Tanoue and Takeichi 2004)., A4 — L5286 36 B FATL JE K () B
ORI KA, 7RG A SR E b B AL R L (Moeller et al,
2004; Tanoue and Takeichi 2004). FAT1 &5 [ e 1A 7T LA S Homer SR (Ff
%l 7& HOMER-1 1 HOMER-3) E.{E. Homer & A IEE T X 3&EH, EHL RS
WWHIRT, S5 0EAME 5% SAME RG K E K4EFE(Ehlers 2002; Duncan et al.,
2005). fHEFEE R, FAT1 5 HOMER-1/HOMER-3 & A I HAE &K A 4E 11 28 EVHL
PR, XA X5 Ena/VASP 45411 128 EVHL A iRz X i, PRI AT e 5L
HOMER-1/HOMER-3 5 Ena/VASP %4254 FAT1(Schreiner et al., 2006).

FATL i Py 3s iy rT AR 85 )t 7] DL M 4H T RS . 76/ SR 4H i & NRK-52E 1,
FATL fNikA =FAT2885Y) (+32, +12, +8TR), 4 HI5IANT 32, 12 fil 8 &
FEBR, +8TR 74 T HE AT & L3 1 AL X Lo i v, I A 1O 40 i = ZEARAR Y FATL

(+12) Bk, TME R E NS 4R FAT1(Braun et al., 2007). FAT1 £ A3
AR A FE AR BT D), H AR Al O % e T 12 T ARET Y, X Ah s vy
DR 5 4 A A= B R T) i #64k (EMIT) (Shapiro et al., 2011). EMT 55 8 40 it )
N AR B BAHDG, M — > E RIS (Tiwari et al., 2012).

1.3.4 FAT1 fE4R R A K rYEAIEER

TESHMAE K B IRIEF, FATL #0940 T Wit #1 Hippo 15 5 i@ #% 1) _Eiig, 4351
i B-catenin A1 Scribble £ I BAEX TS 5@ #4745, 1995 4F, Dunne %
MNIRHE FATL FAAES SRR (5 B-catenin BEIBAR FCLFC2 Z5/RFE, 1K
PHT FATL AT 5 B-catenin 45 & JF 4% Wt {5 5@ 5% 155 28 (Dunne et al., 1995).
b5, AR T AR R R BB KA A rh I T IX — 4548 . 2006 4, Hou %5 AHI 5L K 3L
REIENIKSZG 2 J5 FATL R R IA & 22 B, B858RI 81 L4 i
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Glypican-3 5 FATL 1) HAE % & T FAR i3k JFF 20 M 10 A% 1) 5%

R FATL AT LAR BEAR B ARG, (Rt 0 P LA BRI 8 s Bk 2 4, E3RIA FATL
M IR F 2L Cyclin D1 k&8 N B, ANMuHIbE 2 S0 BN oRAEF Sl 3 e fr
Pull-down SZEIESE T FATL Mg 38 AT LLY B-catenin HAE, #4355 B-catenin i B3 /£
AR, BH I NG A AR TR R ok . Ef3 2, Cyclin D1 2 —4
MHARESEA (JE3h 72 DNA Joff) , FFH 2 B-catenin V5 [¥) R HEEE K 2
—, (A6 AT T 1E ¥ BO55 48 (Hou et al., 2008) . 3T JLAEAE N 252 Fh s vi R B, FATL
5 Wt {5 5@ BRI MR R AE A O, T LARS I R SRR AR AR, HFIA FATL JE A
Ab T Wnt 15 518 2 %) _EJi#(Morris et al., 2013).
FATL %K G52 0IE 5 Hippo (5 5 I8 EE A 5¢, 75 FLuf A BT 5 g 1 i 5T 35

RER BN IEHE . 76 FATL ) C K —4> PSD95/DIg1/Zz0-1 (PDZ) &5i&1 M

(RERFFHIN-HTEV) |, Skouloudaki %5 A fRF 78 45 R Won Bt S i FATL AT A5 &
A PDZ 453511 Scribble & 45 &, Wik FATL o] LU S0 5 7 A= 11 1 FE i r)
®AY, @R Scribble B H ) PDZ Z5#43sk m] ASE 58 FATL SR SR ZEM R, 10
FAT1 & FA1 Scribble £ FI7EBE & 8 {i R B i fE h iR4% [ — 15 Sl . A,
Scribble & A 7] LA Hippo 15 58 #% . Skouloudaki 28 A & BIERE & 1 g % YAPL

(Hippo {55 @B AR 1) 7 LAZEARIR FATL §k S8 AT B 2R AL, 1A
FATL FJ LLid I 145 Hippo {5 5l Sk 52 4 f i) 42 K, T Scribble R RETE H[R] i 3]
FAMF K1 FH (Skouloudaki et al., 2009).

Wnt 1 Hippo 15 ‘5 8%t 5 2 Mg 5%, BRI 2 B U E/R FATL 2

St A Ol I P Wint/Hippo i it B il i g i) & 2B it g (Morris et al., 2013; Li et
al., 2018; Hsu et al., 2019).

1.3.5 FATL ZE B IRIASThEE

KB HE A ) S SR R B VI OC . IR A P el LLE Y FATS 45
K A BRI MR ASIER, (613 FATSs F5K5E A R RE Atk ) 35 B2 55 7 )
(Bryant et al., 1988; Mahoney et al., 1991). H#i A1k, SHRZHFIRIE LR FATL
FEAN[F B RE A R RIS RIA MBS . BEE T T RFFRN, AR FATL
ZH5MERRAESKIE, HFHSETEA R, EA R R o BT DU 2w 1
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FH A AT LS 214098 1 FH

I RS AN FT 7, FATL 78 B 5 SRR A1 M (Hu et al., 2017). L (Wang et
al., 2016; Li et al., 2018). kB HEIR AN Mo (Martin et al., 2018) F A BIHIEIEH, 7E
S PR R B2 4 B 3 I % (Neumann et al., 2014). %14 i i 97 (Dikshit et al., 2013;
Srivastava et al., 2018). Z5/iJ% (Fan et al., 2015; Pileri et al., 2016). 5 J#(Kang et al.,
2017). IR 40 Ao Jes (Nishikawa et al., 2011; Hsu et al., 2019)F1 %% (Valletta et al.,
2014; Zhu et al., 2017) 7 &2 BIE S 1 -

Daniel 55 N34T 1 112 il B E R B 2R, RIL FATL RIE S & 73 3
FIEFA A S FEAR G, FENPE H SRR AN R b sk, Ui FATL fEfPE 8 T
e R (Valletta et al., 2014) . BT 51, IREGR MRS R R 22—, AT A2 HE i
JEdE R . Daniel 58 NI, FEMEAM R PICAMAET LIES FATL RiARE
(Valletta et al., 2014). Madan E Al Srivastava 25 A &3, 7EJR R 40 A FATL %
B HRAE T 2T HIFlo A1 EMT/404e A SRR IEAR G, (RS AT DA 3
R TR A AL FATL. HIFla AR EMT/ AR A DGR RIRIA s BRIk 4, WFiie
KILFATL 4T HIFla b3, 7RI T, FATL 0] LL$% HIFLa ik (Madan et al.,
2016; Srivastava et al., 2018), UiHH FAT1 7EAK IR a] DU HEBE IR U8 EMT,
5 B 240 MR I A SR B R4 e AR AR AR

b TAREIEE, FAT1 5 Hippo B Wnt {5 5Bt A ¢ R . Martin 55 AESI
gtk b R 4 ges BRI FE I, FATL AT RAZH % Hippo 15 58 3 E&Y), & Hippo
15 5B B R OB S E AR RN B F- YAPL; 24 FATL Thfgth B2 i S5 Hippo
15 5 IR R - Y APL B0, AT R 2 e 1) AR 5 K i (Martin et al., 2018).
CDKG® il 77] (CDKi) 7] LA &iGy7 FUE, Li 8 AR FATL i)k 5 CDKi 2
YHRITAH K. FATL 6255 Hippo 1552 240, YAP A1 TAZ s 13k N 40l %
J4F FH1-F CDK6 (Cyclin dependent kinase 6) Ja3 51, M55 CDK6 FiEi%, #
25| i CDK6i Z5¥#Pt, K5~ T FATL 5 Hippo {5 588 H ><(Li et al., 2018). 7E 1
iRt (OSCC) H, {81 shRNA @i FATL (1A 1] LA LRP5/Wnt2 {5
SIS PRG OSCC #ifil RiLH . RZEMTLEHE L A (Hsu et al., 2019). H AT A LE,
FATL TEJEAE P I S22 AN L RN B, 3% Bl — B I 5T

16


https://www.ncbi.nlm.nih.gov/pubmed/?term=Martin%20D%5BAuthor%5D&cauthor=true&cauthor_uid=29985391

Glypican-3 5 FATL 1) HAE % & T FAR i3k JFF 20 M 10 A% 1) 5%

1.4 BESEREMHAE

PR R e T BURAE A RAE T R, 88 S M A 5 1o S5 2 1) ) AH L
TER, IREGR e A R — DN E R ER . FEImPR b, 22 e F) g o e 7% AT
AR SHERIA S MEEE S#3% K T (Hypoxia Inducible Factor, HIF) ff3i&
AR MEEBR—ANERADENERE. Ex—IRER, HA RN
AN B S HGA P IRG R HIRE /), FERAAERIH LW P A7, JREimAt
BRI SAAC T HIF 5 508 AT U R A OC I 2R, AT (2 i
J& () #% 7% (Rankin and Giaccia 2016).

FEIHRE AL B L300, PR 4 i 5 B R 2R A Y e 0 A AT BE % B T IR K
PE IR H ST E NI B i 230 . BB A # 5 b R IA) AL (
Epithelial-mesenchymal transition, EMT) H 2%, £ EMT 29, k% b RRHE
T ERAF A FE RS, FURFIE R AN A AR, A0 A A o 200 5 o 1] 4 26
SR . T AR Rk B 32 S 4 ) 5% B A 2R TA IR 5 R B; 1 ) 3 (Cavallaro and Christofori
2004), LRz4RMuASKEEEE (E-Cadherin, XA AZEFEEF N CDHD) HIERESTIH
YR S54RI B, TR RIS RE B S RGTH, FHBTEM A EHEE
PR b 42 % W82 3] E-Cadherin RIA S /D HIELS, W15 EW], E-Cadherin %K 2
DA 3 32 2k 988 240 ) %4 7% (Bruner and Derksen 2018). [8] 78 5i 4% 4 Vimentin 25
BRIk, BRAE G0N () SR A AR %, EMT 8955 — s Richardson
ENPBEFE R, Vimentin BT DU{E 2 fifi i 7 # (Richardson et al., 2018). 1t4h, 7
e FUBE . IBEE . 45 B S e b IO A 2R Vimentin 1 254 5 g
1R BRI 55 (Lu et al., 2017; Messica et al., 2017; Saentaweesuk et al., 2018;
Wang et al., 2018; Yang et al., 2018),

TE 2 Pl iR 4, (KA BRIk HIF 7T RLA 207 5 40 EMT iR 28(Liu
etal., 2014; Zhu et al., 2016; Daly et al., 2018; Joseph et al., 2018). 2 MF 7 I K
EMT ff)5< 85 S5 711 ZEB1. Snail A1 Twist FE R Fiis & A B B ot (Hypoxia
response elements, HER) , 1] LA A4 (5 5 7 F 1015 T (Yang et al., 2008; Luo et al.,

2011; Zhang et al., 2015). HIF {5 5@ %4 o] Lod i 4% R g2 N, a1 TGF-B
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(Copple 2010), Notch(Chen etal., 2010), & =IERMAE (Integrin-Linked Kinase,

ILK) (Chou etal., 2015), H:Ee@ExZ R NS (De Bock et al., 2011)F1 Hedgehog (Lei et
al., 2013; Spivak-Kroizman et al., 2013)5¢ [Al#{i2 i3k EMT. BRittz 4, B PR EAE i
1k RE AR B 5 R P SO A IS R AL 4 B U7 TR A EEMEH] . Papandreou %5
NI, R I U e I I SRR e b, B 0E HIF 5 508k, DL
AR 0 25 18 BLRE % @ 24 55 (Papandreou et al., 2006) .

1.5 AR ERFENX

GPC3 & fH ¥ 1a) 1R Y7 M 2R 4, 5 e 70 . 1 R AT A 55 - /E  HSGP
FWEMI— 01, GPC3 i@id GPI e #I4ifskm, v Ul 54 sME 5 7+ LR gH
MM 2B A AR, S5 REEARrIe . R ARE, (2RI T GPC3
F AL R (S AR, DA K GPC3 [RI2R3A 241 1) 2% B 82 ) A i = 4o
FMRZIE T, BRTEEA RN GPC3 HY B 3% HAE & A Bk 47 4 1H 7 v % 5
R, AT I IP-MSH ARG % % 52 BT IGPCIHAE B 1, NIRAWTFLGPC3
U] 2 5 5 IS 5 i P B LA JP R A R e v VR R DL S A L,
FHJRR I PR YT 7 R AT 1) 231 R
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2 MRFTTE

2.1 #8E W FIRANEE

2.1.1 sh¥itsy

BALB/c /> BRI P =2 K 1 9 Sk B b s se it bty (a3, b)) JFEfed
AR 2 ) S O F B AR P BEAT T 9% . Sh iRl B B W 1bsh ) s
Lo TAFRHIMBHRZ N 234 °C, FIEHLE Y, 12 /D el B E, Jtan
T E BRI BOKAC R . AR SO0 S B R Sh A0 1] 57 A S 6 48 7 38 < A e AR b
REEBHY SR ANE P 22 53 HEN

2.1.2 ‘AR

FHE4nM (HepG2. Hep3B. Huh7) FIAME'F 408 (HEK293T. HEK293F)
AL S {547 Hep3B-Luciferase #11 HepG2-Luciferase 4 it 5 34 H1 A 25 #y 2 o

2.1.3 FHRFIE#K

pFUSE #if4&. pGreenPuro shRNA R¥IEAK, Kttw DH5a Bk, Stbl3 ik
PN SIS 2 ARAT o

2.1.4 EHREL I

GPC3-His % [1 .anti-GPC3 Hi.5g fE Pk hYP7 H1 A & £k 4lifh 1R 47 p-Actin £
A Anti-HIF1a 2 555044k, Anti-FLAG £ %[ HiA 1 3 H ABclonal A & ;
Anti-FATL Z s fEPLiAIE L H Sigma A F] .
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2.2 LRI RECE A

1. LB ik FREE:

Sy AFREL 10 g FREE AR 5 g BERHEE). 10 g NaCl, & TiE s zEKF,
WPHEET7.0, ERE 1L, HEKEG 4 CIRAFHH
2. LB [fAksEFRdt:

FEBCEFY LB WUARE TR AR IR e LR EE 1.5% (wiv) , mEKE G,
A #1250 °C~70 °CA A7, Tow 264 T EIN O s R K T I , ==& )5 B T 4 °C
UKFATRAE B o R BRI AR 3R 2k 100 pg/mlL.
3. 50 xTAE IZBRZE M

3% 242 g Tris B, 37.2 g Na2EDTA 2H20. 57.1 mL K2/, FIXZEKER
1L, FRRAF, FHNFRR 1<TAE g RIn,
4. 10 <PBS 22k

oyl 2.7 g BEER ST, 14.2 g BERRE M. 80 g SALAN. 2 g FALHHVA T 500
mL WzEKH, PH AR 7.4, HBZEKER S 1L, 0.22 pm B JE /5 = H IR 1F

2.3 LW HE

2.3.1 {AREIE T

Yt % 9% 48 P (0 Rl 97 55y DMEM (GIBCO, E[ED, % IBAR LRI 10%
a4 3% (HyClone, D, 1% N M- 2B KM 1% HHR-FHERUUG,
R G AR IR T A% 7% o AN A i B S B0 BOR B FRAE B IRl B R L, 440
M A 2 85% - 90% )5 HEATAAR . AHMIALARIT, HeFEHEIHEEFREE, A 1 mL PBS i
Vewiie; BN 1 mL 0.25%f: 5 [l (GIBCO, 3E[ED, 37 °CiHfk 3 min; 2 5Rk:
FMAEANM Y, BEJS A 1 mLPBS &Il EE ARSI ER, (/1 mL s
BRIRAT R MIEA I 4R #2 2] 15 mL B0, 1000 r/min &0 3
min; & BIE, WAMPIE TN 1 mL R fRi It m oW T, #% a20 s aem:
N 4mL SE4ssE 923, RS BT 58 5% LB 37°CAIsE - i 9%
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B A . AR T AL 5 S5 2, 2-BEuknE (2,2-dipyridyl, DP) (4 T4

PR, ED BURSAEIA S, YRR TR BRI, 49K E DN 100 pmol/L .

2.3.2 2 RNA 12Bl. £EMREER

2.3.2.1 A4A 5 RNA $2EX

)

(2)

(3

(4)
(5)

(6)
(7

(8)
(9

I ZMN-70 CORFE R B PR B S TN B, BA%E 50mg ZHZ4%) B 1mL
TRIzol i{77] (AMBION, [E) HJEAIIIAAE R E R TRIzol {5, 7B
155 rp fil TR S AR I S 2 S SDIRAS JE B, SERI B B 2 A B0 PR AR T
-80 °CUKAH, HTJ5%: RNA 525

KT EE LT A ZUREA AN TRIZol KRS E T =i E 10 min, f TRIzol ik
F T8 R LR A

TN 15 ARF & (4 cCHA D, - R RIZIEHE 78 40R 2] L min, =R
## & 5 min;

4 CCYRUR B UL, 4 °CZ&AF T 12000 r/min &.C» 15 min;

W BIEFHBBH L5 mL B0 T, IMASERR AR (4CTA R,
ENRREEE R, ERE 10 min, 7 U0E RNA;

4 °C%AFF 12000 r/min 250> 15 min, BEiF RNA ST, 05T K,
NI EIEIEFE, N 1 mL 75 % ZE (DEPC /K 4% B fil 3 FA (517
T 4°C) I LRSI 5-10 K

4 °CZF 12000 r/min 50> 5 min, BEEEE—IK;

NOIRHE EREIEESE, TAEREOHLH 4 °C, 12000 r/min B0 1 min;

(10) HH 10 pL /ML /N0l HE FF = FR R RMAAR, 55 °CT 1 min Bk 58 &4 K s
(11) N KE R DEPC /K T8 )5 R RNA, 55 °CT8 1 min &5 &V5 .

2.3.2.2 4R 2 RNA #2H

(1) FHEIHMMEE SRR, B 1 mLPBS JEL4ilu Mg, LA LR IHEE 5,
(2) [A) T25 #ZFE A 800 mL TRIzol iX7, =EiEiFE 3-5 min;
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(3) fFH 1mL B 0WIT, F415 TRIzol XA iR A, BEJEHE R
] RNA Free 5.0t 58PS 3.2.1 H4 RNA IRECGEE (2) - (11).

2323 2 RNAXE

e HG 2 b BEECH B RNA f# FH SMA4000 13 & 45 4 43 ot ok B2 i Il &
0D260/0D280 %f8, #{EAbT 1.9-2.0 JEEMIAL AFES A4, " HTEE LS.

2.3.2.4 = RNA R¥FERK cDNA

FRAE A B SuperScript 1V Reverse Transcriptase i71& (Thermo, £[E) 7
i BT .

)

(2)
(3

(4)
(5)
(6)

SI¥E K, 5 RNA MRS &

50uM Oligo d(T)20 1 uL

10 mM dNTP mix 1 uL

RNA it 3ug

DEPC 7K Add to 13 pL

RGBS, 65°CHEE 5 min, Ffif5E Tk L%/ 1 min;
Mo B S e ) B S

5xSSIV Buffer 4 uL

100 MM DTT 1 pL

RNaseOUT 1 pL

SSIV Jx i iy 1 uL

B RS OSIR A INNEE KB RNA TR ST, 780 IR AT 5 B0
SRS B : 50-55 °CHEHE 10 min; 80 °CHEH 10 min L1k ) ¥ s
JREESFE W) cDNA EFET-20 °CUksE 1.

2.3.3 LRI RFE=E PCR (gRT-PCR)

B34 cDNA Il Id qRT-PCR J5E H bk R AR XTIk &, e fs I (0 51 ¥ n ke
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2-1 FFi7 o SR 7E CFX96 S 2% 36 .8 B PCR A HE AT, ¥4 5 B% 2% TB Green Premix

EX Taq Il %776 (TAKARA, HA) 75,
(1) SISk REH W

2xTB Green Premix Ex Taq II 12.5 uL
PCR Forward Primer (10 uM) 1ulL
PCR REVERSE Primer (10 uM) 1L
cDNA #ifi 2 ulL
KK 8.5 uL

(2) MWL PCR & 14727
Step1: 95°C30s
Step2: 95°C5s ; 60°C30s (40 cycles)
Step 3: Melt Curve
Fr 5445 E Bio-Rad CFX Manager #cf4: o 2 48 7> #7
#* 2-1 RT-PCR 5|2 K75

Table 2-1 Names and sequences of RT-PCR primers

K SIS IEmR (P, A (R)
F: 5-GAAAGTGGAGACTGCGGTGA-3’
GPC3
R: 5-TTGCCTGCTGACTGTTTCCA-3’
F: 5-GCCTGTCTGAAGTGCAGTCT-3'
FAT1
R: 5-TGAGTACAGGGGTGTCTGCT-3’
F: 5-GCCAGACGATCATGCAGCTA-3’
HIFla
R: 5-ATCCATTGATTGCCCCAGCA-3’
F: 5-ACCTCCAGACCCACTCAGAT-3'
SNAI1 (Snail)

R: 5-CCGGACTCTTGGTGCTTGT-3'

F: 5'-CACCTACAGGAAGCTGCTGG-3'
VIM (Vimentin)
R: 5'-ACCAGAGGGAGTGAATCCAGA-3’
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FIMREA: 1ERE (B , &IA (R

CDH1

(E-cadherin)

F: 5'-TCATGAGTGTCCCCCGGTAT-3'

R: 5'-GGGTCAGTATCAGCCGCTTT-3’

2.3.4 PCR # 18X P44k 1k

2.3.4.1 PCR ¥/t

FEATIF 5 FR A8 FH 2K GPC3 # FATL £ [K] CDS 2% 5 %143 51l )y NM_004484.3
AT NM_005245.3, LA AHEARAE Primer Primer 5.0 #4_E 3t B AO3E K A B 1
51 (£ 2-2) . 11T GPC3 Fil FAT1 ¥J7E Hep3B 40l & i %32, BRI A11LA Hep3B
i & cDNA AR H A B, BT FATL £ 4 34 4> Cadherin 4, Ak
T EERA G, B AB T P AR B & 5 % Cadherin 5 5 1)
FAT1-Cad2C F B

KR cDNA Fike 2 20 ng/pL, 51P0MRE A2 10 pM TAEW, PCR A& Z W1 H Fis:

20 ng/|L template 1l
2.5 mM dNTP mix 2 L
10 M prime F 0.5 WL
10 pM prime R 0.5l
5>Prime STAR Buffer 5L
Prime STAR HS DNAPolymerase 0.25 pL
ddH20 Add to 25 pL

PCR Jx M FEf¥: Stepl: 98 °C 5 min ;

Step 2: 98°C30s

: 55°C15s ; 72°C30s , ¥4 30 MiEH;

Step3: 72°C 5 min; 25°C 1 s,

BKIREEARYE B Tm B e, LB (A% HE 1 kb 2E{# 1 min TF5.
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& 2-2 PCR ¥ #4357 B P31

Table 2-2 Name and sequence of primers for PCR amplification

2R SIS 1R (F) , &I (R)
F:5' -ATGGCCGGGACCGTGCG-3'
GPC3
R:5" -TTAGTGCACCAGGAAGAAGA-3'
F: 5" -ATGTCCAGGGGAAACTACAG-3'’
FAT1-Cad2C
R:5" -TTAGACTTCCGTGTGCTGCTGGGA-3'
2.3.4.2 PCR =441k [B14&

(1) PCR =4 DNA Ji&i, KFEA 1%:;

(2) % DNA %75 NB IR REEER P D) T, REVIRZ RS, BONFRI EEN
TR, FRECE R

(3) f#/H DNA gifbEIfoidiflaE (BO8) (TIANGEN, HED Bk E BB

[ R A M N AR BV PC (0.1 g BEEIN 100 pl PC) , 50 °C/K ¥ 10 min, Ji[E]
NIRRT R R B0, AR IR Y AV iR CE HVARRIE R, WS i) .
BNV R NREL PCR RS RIS, B SER R PC, TR HET F—
£

(4) [\ FFE CB2 i 500 il P47 BL, 12000 r/min 2.0 1 min, {8305 4E%8
TR, R R RS CB2 BB R B s

(5) W28 (2) DU 2R MHFE CB2 w, =i 2 min, 12000 r/min B5.0» 1 min;
(6) [ A O 600 il 3k PW, =i E: & 3-5 min, 12000 r/min &.0> 1 min,
SR IR, KRB A CB2 NS s

(7) BRI 5;

(8) KM BfikE CB2 AN WA, 12000 r/min B0 2 min, FEHREHEE CB2 BN
(1) 1.5 mL EP &, WU &5+ = a3 T4 55 °CIE 10 min;

(9) WA CB2 M 30 uL 55°C TR ddH20, JE 55 °CT- ¥4 Fin# 10 min,

12000 r/min &.C» 2 min;
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(10 4 Pl BOIn [ A CB2 o, T 55°CoK i 10 min, 12000 r/min &0 5

min, FA% B M)2HT 0 B OB

2.3.4.3 Bl =494 E BOKE N E

W Y 2 L DNA [E1SC= 4045 F SMA4000 1 & 45 40 43 6 % 2 11 2 OD260/0D280
B S, OD260/0D280 #ifEibT 1.8-2.0 Vi NI e &%, W H T 54:

%o

2.3.5 TiEFIHiE

2351 REENRE

ARSI R R B R IR AR ELAE T A hFe FRAs AL A IR IA BRI A FLAG
Pra& AR F RRIEEAR MR, 8 RIE RGN L RIE #iik pFUSE. Wit
S 8 R B R BRI R SCH IR, 3G AE 1 51 SR 2-3 s

R 2-3 MWBREBEFTER T 519

Table 2-3 primers used to construct expression vectors

R SRS 1EIR (F) , A (R
F: 5’- ATCGCCACGGAAGACTGCGCCAGCAAC-3’
FAT1A
R: 5’-GAGGAGTTTCCGGATTCCGCCAACCCAATGTT-3’
F: 5°- ATCAGTTCATCTATGACACTGACTGGA-3’
FAT1B
R: 5’-GAGGAGTTTCCGGACTCACAGTGGGTCCCTAT-3’
F: 5°- ATCCCTGTCCACCATGGCTGTGAAGAT-3’
FATC
R: 5’-GAGGAGTTTCCGGACCCTGGGCACTGACCA-3’
F: 5’- ATCAACTTCCAGCGAGCTTTACGGAAC-3’
FATD
R: 5’-GAGGAGTTTCCGGATGGGCACCTTCCCTCTTTG-3’
F: 5’- TCCAGGGGAAACTACAGTGTCA-3’
Cad2C

R:5°- GACTTCCGTGTGCTGCTGGGAATC-3’
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R SIMIFEA: 1ElA (F) , &Ia (R)
F: 5°- GTCCACCATGGCTGTGAAGATG-3’
E5C
R: 5’- GACTTCCGTGTGCTGCTGGGAATC-3’
F: 5°- GGAATTGGAATCGTTGTGTTTG-3’
TMICD
R: 5’- GACTTCCGTGTGCTGCTGGGAATC-3’
F: 5°- CGTAAGATGATTAGTCGGAAAA-3’
ICD

R:5’- GACTTCCGTGTGCTGCTGGGAATC-3’

2.3.5.2 FAFERY]. ISR

(1) Jiki pFUSE # 44 A A BR i1l BspEIl A1 EcoRV #H47T XU 1)

pBSPS vector 20 pg
NEB® 3.1buffer 20 ulL
NEB®EcoRV-HF 4 uL
NEB®BspEI 4 uL
ddH20 102 uL

(2) 3 B e vt P FEL SIS I B2 43 B s AR B I =4, TR SORTRG N 25 B 23 FE RIS o
2.35.3 BHRESHIFEE

AR P BRI RIS, #5380k S A BUBE R EEN 1:3~1:5 el R BifR &R, AR
R Fs:

LSRN 120 ng

H B JEE IR ot B8 N AR Y 3~5 i
10xT4 ligase Buffer 2 L

T4 DNA ligase 1L

KK Add to 20 L

FAIATEIRS, B, 22 °C/ Y 30 min.
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2.35.4 Btk

(1) #E& BN, AV, TR

(2) R TAE G ol AR BOUK BT, B2 SN 2 pl 3874,
FL G R U R0 1 s

(3) H4 I 52 25 4 RN H2 P= R A D A IO LG AR v, R K AR H T LG AR M
K, TRONEEEAL, #2 pulse $ 4 L

(4) PURTERFM NN 600 Pl TCHL LB MifAE: 725, IRSIEHHE 1.5 mL 2.0
B

(5) 37°CTEPRE 5 40 min - 1 h, HEFUR AT LAE 75 30 min;

(6) KA 6000 r/min, B0 2 min 8. HFEURIE XX, AFHWER:

(7) FEF TAEG 72 400 Pl AR, FHFIRI 200 pl RS R AR S A, 33
SHRTEDUPE B AR 73 b 35 Bl KL B H2 77 451 400 L B

(8) 37°CH;F#AH, LRI,

2355 B% PCREZE

(1) A28k BB 515 — 53l 7 BoRe v o1 008 B 5| 0BG il B . PCR
SR, — Rk 6 A B VE EAT A YRR, PCR A R U0 h:
AR CFR BT R V)

2.5 mM dNTP mix 2 L
10>Buffer 2.5 L
10 pM prime F 0.5 pL
10 pM prime R 0.5 pL
rTaqg DNA Polymerase 0.3 L
KK Add to 25 pL

(2) fEHHS AR G B —ASFr Tk B AR IR 3, 27 L% 5 m_E Nk, JFbs
E1-12 075, M 10 Pl ek BRSO TR, et N id R R, Rk
ITAE RS 1 PCR N
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(3) 4 10 L #83L7E PCR & b L MIRAZ) 10 Ik, Ak Ly BBV A A PCR
IRBEE T, EFEAESk, IRTER O
(4) PCR R NFESF:
Stepl: 95°C 5 min ;
Step2: 95°C30s ; 55°C30s ; 72°C30s; # 1% 34 MG
Step3: 72 °C 5 min; 25°C 1.
BRI B AT (][R9 N B (4 38 2% F
(5) PCR RN E AN 1 loading buffer £1 GelRed il 535 g bk i H JkoRE
at s A 1XTAE T30 C 1] 19696 2 B IR B BES , 200 V HLJK 15-20 min, £E Tanon
1600 HEREAR R G 5E DNA S5, FFiC N B 50 5 b D V6 4 5
(6) PEHL—A PCR FHIEATIN A B 1 A 5o BERR 1, R DN A R R o AR 45 2R
H ke JE AR B I B R T 45 D 700 il itk LB H5 3R 50K PCR BHPAEAS I A FH
P S BELE 37 CCHRREIKIEF7 8h Ji5 [ B HH I NS5 44 AR 1) 50% H-ith, Y51 )5 78-80°C
UKFAARAT o

2.3.5.6 EERUREAE

A ZE A H pGreenPuro sShRNA Rk, M ES I MUl . £8E A
H & A sShRNA 51 (K 2-4) .
R 2-4 shRNA LR K5

Table 2-4 Name and sequence of primers for sShRNA

R shRNA 771
GPC3 shl 5-GGAGCTCAAGTTCTTAATTAT-3’
GPC3 sh2 5-ACTGCAAGTCACTAGGATCTT-3’
FAT1 shi 5’-GGACCAGTATCGCAAGAGTCA-3’
FAT1 sh2 5’-GAAGACAAGGAGGTACATAGT-3’

HIFlashl 5’-GAATGAAGTGTACCCTAACTA-3’
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LR ShRNA 7%
HIF1la sh2 5>-GACGATCATGCAGCTACTACA-3’
shCtrl:

5’- GCGTAATAACGATGTCTCTAC-3’

(1) shRNA 5I#iR kK, & HOEE sShRNA, A RINT
10 uM prime F 5uL
10 uM prime R 5uL
FROMRAIE LG, 95 °CFI 5 min, HARAAIBEIRE] 30 °C; Mkt 100 i, fiff7
T-20 °CUKAE, H T2k S i,
(2) WEFYIEAM, F. e 5k
a. MNBREIES BamHI, EcoRIKXIEATEGY), — A H BamHI ZEATEGY),

SR Z R
BamHI S5uL
10>K buffer 10 uL
Jo AL 10 ug
DdH,0 Add to 100 uL

30 CHFH 4 h, JRBLATRURHEATREIP - Sk T ETE o B S AT 58—
b. EcoRl i )2 i 511 F

EcoRI SuL
10>H buffer 10 uL
JkL 28 uL
DdH20 Add to 100 pL

37°CHEH 4h, RMNEHJEHATEEY I, %55 SR L AR R D) 56 i
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(3) T4 Ligase % M5E sShRNA Ak, 1A RUT:

[=1U Vector 150 ng
XUEE ShRNA 1 puL
10xT4 Ligase Buffer 2 uL

T4 Ligase 2 uL
ddH20 Add to 20 pL

ARSI O G, 22 °C /3 30 min.
(4)  HFEAL . BT PRI . I P R PRAT T A S R AT S

2.3.6 FaniizEY

2.3.6.1 W ERE )2 ME FRIZEL

A B L RS TR L/ N B 20 T TORE B BT & (TIANGEN, D #4E BB

(1) BB REVE TPtk LB Bigrdkdr, AR 15 mL 808 6-7 mL 1k,
37 CCRERKEFE 12 h;

(2) 4 15 mL O P BT 2 1L.5 mL EP &, AR AEFIE, 1.5 mL EP
AR, AL 2 T 2 U, =i 12000 r/min B0 2 min, 3 _1E;

(3) RAJRemy 215573, In\ 350 P solution | (52 F 100 g/l Rnase, #% 1:100
TN S25 % RNase BEEL, DU, FIAL WS SEak B 18 F it ek 7 ds, 7870 B
RS

(4) Jm 350 pL solution 11, ZZM& ) R EMH 29 10 Ik, ZHRNE 2 min 2 5 REE;

(5) Jin 350 pL solution 11, F853W5], KB EL-20 °CUKFHHE 10-30 min, =& 12000
r/min 850> 15-20 min. #FHEEAKZ, 7K solution I solution 11, solution 11 4% 1:1:1
bE B3 24 22 T

(6) W 900 pb i, T AT DR AN BE IR B TTE

(7) Jm600 pL C HiFAEMM 2/3) RNEE, =imFHE 5min, =& 12000 r/min &0
20 min;

(8) F L3, A 1mL75% 0, 78508 5% & 12000 r/min &5.C» 10 min;
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(9) 7 b3, Eifi 12000 r/min B0 5 min, /N7 LG, AERH T
(10) 55 °CFH\IH B A E RN E, LW NER;

(11) AN 20 pL ddH.O (FIARYE N —2PsEie FRRIE RS IERIE) WMRITE. B
Je A8 H SMA4000 foft 58 A1 70 66 EE THIIIR I

2.3.6.2 THFEZEFRHKIE

AN TN R RO A A B, IR TR R R E L N R R, ASK
AN H R R IRA G (TIANGEN, HhiE) , e RS R4
(1) & TR RIS TORL A%, A DR AT 1A B V00U A6 FH BT 9
(2) [F] 200 mL LB };F=F R i AR 77 2R TR 1 0.1%(1) 100 mg/mL 28R 8R4 bi
T, AN I ORI [ A B R A bR — AN R B R BB — RRAE I TR, RS
FrFerr, 37 CCRERIE T 16 - 20 h;
(3) B AEE TR EMIN 200 mL B0, #4000 r/min 0> 5 min Y4
W, REWRER R
(4) A BT RS ORI 8 mL ¥E P1 (E N RNaseA) , fli IS
i B0 e IR 5 A 10 T 8 4 T 4 TV 5
(5) [FEBLOLE T IIA 8 mL WK P2, SLEVRAIENL 6-8 X, fHEIAR AW, =i
JBCE 5 min, BLE RS E SR
(6) [N 8 mL P4, SERVEAIR EREIR 6-8 Yk, ZEHH LA G HL
ZRVUE, FiRFFE 10 min /24
(7> 8000 r/min &> 10-15 min, [ ETIE 2 £ &R
(8) W AHBAHW N MBI JERE CSL i GBEA BN K BYTIE MG T e g , 18
1S HESDHEMIS I, IERUSCHETE T1% 50 mL [ b
(9) [FMRFEHE CP6 HinA 2.5 mL [#°F#¥K BL, 8000 r/min &5.0» 2 min, fHHiiiiE
BRI, KRB EE T S R
CLO [ FER NN 0.3 RIS AR SR BECINN S A B 2 25 55 S B RNA V5 5L,
B EUENR 51 5 RS B B AE CP6
(11) %1 8000 r/min &0 2 min, 4IRS IR, F BT AE CP6 BTk Inl
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e s

(12) [ P4 CP6 HinA 10 mL EEUER PW (2 InJE7K 48D , 8000 r/min &540» 2
min, FEAsCERE PR BRI, KR A I A B

(13) HEE#HAEDIE 12

(14) W FAE CP6 N 3 mL Je/K 4B, Z i 8000 r/min B5.0x 2 min, BI85 ;

(15) 4% fiE CP6 HEFT BRI Y428 . 8000 r/min #5.0r 5 min, H A2 KGR B A o
FRAYIIERGEIR 5Bk o IR BHAE CP6 s, BT SR E A min, AR BRI A4
B AR (R EEBE R

(16) H fHE CP6 BT — S T-15 1 50 mL WSCER T Fv, 1 W At v i) 3 437 o 2 ¥
1 mL 55 °CHiFA ddH20, =R E 5 min;

(178000 r/min %L 2 min, ¥4 50 mL 2.0 T BB i 4 5 A — > TH4$ ) 1.5 mL

B
(19) {81} SMAA4000 & 54 e BETHIIREE, B T-20 °CUKAR #i 47 -

2.3.7 EMF

2.3.7.1 MEBREATRIAMER

(1) FREATHEFRANM, 20 M B AR K 28 50 Yo JFATH5

(2) M-20 °CUKAH R ELH PEI, 65 °CT% 10 min B & 58 &V iR

(3) BU&E R Opti-MEM (GIBCO, [ED RiFrIEMARE.OEF, K BRI F
Opti-MEM #5323, F4MRA;

(4) FHEZEARR Opti-MEM R FREEMAE 75— B0, FEINN R & = A5 1)
PEI, 7840R%] G 54 1 KL/Opti-MEM TR & PSR 78 iR A

(5) =ik E 20 min;

(6) FEfikEsRdt i, 1mLPBS ¥ 2 K, MBI,

(7) # PEVFURLR SRR B IR, NS TR R 55

(8) 24 h JoHepupi it R 5E, J/b PEI X4 B (1 2 1k
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2.3.7.2 fEERTZERR AR

2.3.7.2.1 GIETRHRE

(1) $RATHF* HEK293T 40, 44 A= 2 5090 14T 9 7 TURL 3 4

(2) M-20 °CUKF AL PEI, 65 °CT# 10 min B % 58 4 VA iR

(3) K E i B A3 JFUkRL pMission-Gal-pol, pMission-VSVG A4 & 18 5 25 4k
pGreenPuro /A LL 3:1:1 LB S Opti-MEM £ 353780 &, B =5 ki i &= 1
PEI 5% & Opti-MEM £ 723 R &

(4) K JFRL/Opti-MEM JE A4 5 PEI/Opti-MEM VB &I 78 /IR &, SRS
& 20 min;

(5) FfikEyRdt BiE, 1mLPBS ¥ 2 K, MAFHES A,

(6) K FRI/PEI JR AWM HEK293T 41 rh, HEIRAL;

(7D A2 i 20 B IR A Th AR 2R 3597, (R s e b oe e . B0, B4R
R IR BiE

(8) 4 5 RIGUERET IR 4L BIF, I 0.45 pm JERT g 293T 408 v,
WA IETRH T T — 0 BRI L
2.3.7.2.2 W EF YA

(1 FRATREFRAF RSN, M0 A K 5 30-50%60 1] JE 4795 2 5 R % e

(2) FEpilHEEFRHE, PBS B, IINEMLF IR EE, TIN5 8 A A AR T
i3 R

(3) 4 4H PR 40 5 7 4 P b S 75
2.3.7.2.3 ik FH A0

(1) JHFE RGN 3-5 RGBT ML A, it AP IRFEIRTSC (3.1 4N 7%)
(2) FARREFRIER IMANZIRE N 2 pg/mL FIMES 55 R BT, & 3 RALMR—G
(3) fifide 7-10 K Ji5 AT EAT J5 SRAH DG 5L 56
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2.3.8 RERENKKENE

T e IF RIPA AN ZEAAR (5 A R ARSI 7], BEEREEHH7 A EDTA)
A PBS 227K

2.3.8.1 AN R EHIRE

(1) fEFHTARK PBS 22BEHZ 2 Ik, B JJEHLBIRE, TN AH LT
H, IIN RIPA 2R AE UK A B Rl ) AR s

(2) FHLNKERIEOET, K ERME 1h;

(3) 12000 r/min &-C» 10 min;

(4) ¥#EE FEAHNELE, HT TN k.

2.3.8.2 A S EHIZE

(1) MEELR MRS E S AL PR 5E BRI, o it v AL 20 B U B 21 0 A i
(2) TV i PBS &t ibe il 3 4K

(3) 1000 r/min &.C» Imin, 3745 PBS;

(4) TN RIPA ZfE0L VK 24 1 h;

(5) 12000 r/min .t 10 min;

(6) ¥EH LEAHNEOE, HT T k.

2.3.8.3 EAKEMNZE

RIS A2 BCA R E W& REEY), TED Fseinb g
Mo B AR, WEMNE/FHRE A BN T PR BRI AF 170 °C.

2.3.9 R

(1) PEI A\ S b HEK293T 4iid, 48 h JG ] FH T K — 525,
(2) i F REGE AL 40 p IR E S 1.5 mL B0, PBS ¥eiii, [4uirhin\i&
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& RIPA R, UK 2% 30 min;

(3) 4°C 12000 r/min &.C> 10 min, WEEA LiE;

(4) BCAVEMERICE MM, R T 0.5-1 pg/pL;

(5) B 1mg BEA, A 15mL BOEd, & FEE-80 °CIETT

(6) #E# Protein A/IG BRfEFEALMM G C2f2E, HE)D , HX 80 uL Protein A/G T/l
PEAGALPS IR, IO 1 mL 45475k Buffer 7843 8 &, 1000 r/min, &0 1 min, # L&
H:

(7) EHE FIRDIR, # 45 & 1% Buffer YE% Protein A/G B IR BE 4l Ak W IR I K,
BJGIN 2 fEARFR R 45 1% Buffer, il E% 0.5>Protein A/G B IR BH 46 b 1 IR 277

(8) HX 30 pL 0.5>Protein A/G B flig b4l AL M i =2 A0 1 uL higG & A B & [ A,
FIMFNRIRS 1 h, WREARGIHT AR, JFr5 beads F1 higG HIARRR 1445

I
=5

(9) 1000 r/min &§.C> 5 min, B EFERHHE0E S, MA 5-10 pg —Ft, EiRFEE
TRAT 1 h 8k 4°CRE R E 5

(10) HX 30 uL 0.5>Protein A/G Bl HE A4 G 2B 2] Ag-Ab IR &P, =ik
ZZAZIR 2] 30 min, fEHUEBUAR A S

(11) 1000 r/min &0 2 min, 3 E3E, [AUTEF A 1 mL 254 /3844 Buffer 2212 78
SHRA), VEEIEFF RIS ARE A,

(12) 1000 r/min B 2 min, 3% FiE, BEHEUES 4-5 K;

(13) hnA 30 pL 2>Reducing Loading Buffer, 100°C#& 10 min, ¥efids ks &
H;

(14) 12000 r/min &0 5 min J5 0] FiEAT F— 255,

2.3.10 SDS — PAGE B4l

FIH SDS-PAGE Fiko BT ENE AR
(1) Fel 10%45r Bk, KRR 2-5 (T AEY, HED .
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% 2-5 SDS-PAGE B¢l
Table 2-5 SDS-PAGE formulation

10%7) 2 i 5% 4 11
KK 6.5 mL K K 2.8mL
A0% A M PR G 15 3.8mL A0% A A5 IR 15 0.56 mL
4Tris/SDS(PH8.8) 3.8mL 4xTris/SDS(PH6.8) 1.1mL
10%;id it ik ¥ 150 puL 10903 it R ¥ 45 uL
TEMED 7.5l TEMED 6 uL
Total 15mL Total 45mL

e B, RS R A, SRV C 225 b 1 BB il s Al
Z PR SRR T2 1.5 cm, SRJGTE/r BIRIE T LR R #4201 om JEK B2
SPRTEIRT D o RIREEZ 30 min, fREREAEA)E, BIHE S HTK
L, FUBARJS AT REMR TR Tl 1) 7K, SRS BC ) SOeMRAR IR, 4 HRIRC 75 I AN AR SL K
G (WK 2-5) , BHMREHSEILMAR S ER EE, WS 3k B,
SRR R AR N AR 2 1], R AT R S A R 20 30 min IRGERR A A S,
NIRRT
(2) [AEAFRF I 5% Reducing Loading Buffer, 98 °CT¥4 10 min, {8 AR
. 12000 r/min B0 2 min, SRJERERE SN 1) PAGE JigH;
(3) Hifi: 80V Hijk 30 min; 120V 1-1.5h,

2.3.11 Western Blot

FI FH Western Blot SZ& Al H (¥ 8 FAA S A2 1, SRER AP BRIN T .
(1) FEf: HUKE R AR H i i s AR D), S 3R AR RN
0.2 pm PVDF EANJELR, MRS R4, JE4K, HEKR, PVDF JE, JE4L,
2 B U HEAT RE T, 4 VRIS VR AN AR s NN FRLDK G2 P i B b3
UK _F 200 mA [ 1-2 h (LR 40 T8 R/NE , 8 A0 T EBOR, U R
(2)F A LSS, ¥ PVDF LI | s T W, Maker 25717, 1l SDS-PAGE
R 2% Maker 5645 /NG EUH RN TBS WG de 1k, 15 H TBST
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VEVRIECH 1 5 YRR AR, ZIEFH 1-2 h 80 4 °CI H K

(3) i HHLH)E, ¥ PVDF BIRNS|d TBST MR 5 1) — i,
FEIPEE 3-5h 8l 4 CWF I, — PR Lz BT S kT

(4) 9. —PiMBEL ARG, ¥ PVDF NS TBST ilF, K TFRIZIESR 5
min e/ 3 Ik, WEIELR)S, ¥ PVDF A2 i TBST BRI 1A HRP Frid
M —HOARCT, FIREEE 1h, A PR R LR — U A AT

(5) M — P E LS, K PVDF RSN E] TBST i+, /KPR Z14E 5 5 min
Vel 5 IR R B ECL (L2 R0l & GRS R, HED W HRCE 2O (A
WS B W LLIRE) , KB EBIMENEBELF I b, RS R BUG G 8 5
HTEE R

2.3.12 EREAMNRIAA 1L

RIEWA hFe b2 EMAE A, nLUFH hFe 5 Protein A R 5 VE 45 & 1H4F mils
R AN EIR A RE 7R AR B o S Al ok o ARSI A ) HEK293F Bi7 4l ik
BRGFILEMAEA, MR Protein A IR IEHEAI L SR K #56 hFc bR B2
B, @R aRE R R E A .

2.3.12.1 HEK293F &2 HRRIAE=HER

(1) 4ifssss. WS mimrb i o: HEK293F 4, FE 241G BURE3E ] & Wy i b T
o, A A A0 TR A S T HEOE T R A A B S AN E R, TR 3 IR
(2) dMfitHe: WS RR T4, B 6108 ANl B 200 mL TE IfLiE
SMM293T Il CSGRARMI, HRED Begrdbrr,  7E4HM i R4 h A HFRRIE TR 6 h, LA
ERF IR AL, T — B ORI A A

(3) PEI "3 Fkilisk: fH PEI A~ F B0k E Y« HEK293F 2741, 6 pg JFikiFs
e 6108 Nt R BRG] £ OE T 15 mL 150 mM NaCl
5 6 png FRIRS, A H—ANE 08K 15 mL 150 mM NaCl 55 1.8 mL PEI R & . 43 )
EENRAEHE 5 min, 5K PELIRAEMIIANB ARSI, RRAERHE
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20 min. FEEYSRA VI EIA0 IR, 7RI B IR A b R R RS R
(AOFNFEEEFRIEG R : Fe YL I 24 h FF4R T I 4% Sino Biological® SMS 293-SUPI 1%
FEEGRL CORMMN, RED , BHRFN—IR. HREHRMML 6-8 X, HiH
e B AT A MG 22, S s 21K T 85%IN S B 77 4k HiF

(5) WHUE A LE: B33 50 mL &0, 1500 r/min &0 10 min,
Wi RS BB RTTA B KBS O . 7E 4°CRL O ML HEAT 55 kB0, 4000 r/min
B0 25 mine ELERE HIEEE R COKENE QT 1E 4 CEONLH T
= {RESL, 9000 r/min B0 40 min. ff5 R B0 e BB WUERLE T IR S0

(6) JEMJEE T BIE (P bR EMNEREE) « BO0FNER BIEMHmIERES
0.8 um FLATYENEHNDE, JEHFEL 045 um FLARUEMERNE, HIEEMED RIS AT
BEAT N — B SEk .

23122 B¥IREBILE4GKER

(1) AKTA JFHL, TEAR#EA Protein A W FHHERITE AL T, {8 ddH20 B 15 mL/min
MYEEE 20 min, FEAVETE T B BL R BR AR CBE

(2) #Z Protein A WP, KeiifAdy PBS, A SIE N 1-2 mL/imin, i
FEEMK T 0.5 MPa, 71k 1 h;

(3) EHFAE, BRI NED FIER, WEAE, 2 e

(4) BHEAEE, HHARIy PBS, (REFAE, MBEEE Lh, BRREGIRMR;

(5) #HEAL RS, BRIy PH 5.0, {FHFE, sFPeeiE 1h, WHHAE

(6) BFALEE, Kiisy PH 2.0, HUid %y 1 mL/min, FFR¥eHHE A
FEPEEFE A, RS UV, EmT 10 mAU I FFEEHEA 80 & 82 1 min
FES IR UCRE, BSO8R TSEMA 300 uL PH 8.0 FRAISEML AR (1 105mERTE, UV /4
£ 10 mAU JafF BRI, 488k 10 min;

(7) BEAES, WA ddHL0 PRk 1 h J5, 3 20% 2B 7237 % 1B A1 Protein A
W B AT B S R W PR AT I T 4 °CERAF
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2.3.12.3 E# Buffer JiK4s

EB A R I A TR S, R R 0 BB PBS
Wb B e Buffer 54 T LLd i R4 RIS EAT
(1) B4t R 8 AN $ 5-10 R FH (1) PBS iAW Rk ;
(2) AR DT EAS TRIRAGE, FIG SRR I E AR I BIR G S
s
(3) 4 °CE AL, 1000 r/min, 5.0 20 min; FEHEJER, HIMAEEMBGHES
FESL, L mL B EIRAT IR ChHBT IR IR, MR 8R, EEiakA
TEHEARIEND
(4) EEU DR, HEMBL R E AP RaE e,
(5) HUHIRAELF B ERES, AR EOE T, FHimA 5-10 f514F11) PBS,
FITRE:
(6) HE—UCPIR (3) AL (4)
() BB AR, R TAE S LA 0.22 um JEREERFRE 5 P AT BEA7AE A5 5
(8) 7324 Ja TN -80°CUKFE VR AT -

2.3.13 BEgEXERMISCIE (ELISA)

(1) ¥4 T 75 & A -80 °CuKAE B H FEAE VK 1 ik

(2) PUE a4 76 ELISA BRRGBAIRIEN 5 pg/mL HIHUEE A, HFL 50 L. H
FHEH ELISA WML, AFRASIEEUR, & L, & 37°CIFHE 30 min: #T
JEE SRS, AR E, S LR PBST (£ 300 uL) PedsiR4h & il
(3) HM: F45 PBST, & fLFh0A Blocking Buffer (2300 uL) , & 37°CiF &
30 min;

(4) BREMPBARED: B IE AT E L 400 pM, HARFLER 1:3 1Ll
ITHBRERRRE, LR 12 1L

(5) Frtil R A SRS G KB LM ELISA dEUH, KL pydt s, 78
WK AR BT, B i B AR BRI 26 R L, LI 50 uL

40



Glypican-3 5 FATL 1) HAE % & T FAR i3k JFF 20 M 10 A% 1) 5%

FEgh, HITE4E ELISA B BEAERE ST AU, 37 °CHEE 30 min;

(6) bRAEHUARIM R S PUR LG I 37 CCHEFRFIHUH ELISA KR, Wi fAc (34w,
FEAEMKAR F4AT, PBST Bt 3 Ik, BRRHESELEMOKAR FHs 2 Rk oo 1R UL
FREAR 2P, BFLIIN 50 uL, 37 °CH#¥ & 30 min;

(7) St HUE ELISA B, KA BRI ERKAR 40T, PBST ¥t 5 K. 1%HE
= KROTMB I (3 7 & 1 BA BT 1) 2 €98, &L 100 pL. 25 15 min B2 B s
ANFEARALES, A 100l 0.5 M BRERIA TR 1L &M .

(8) fxill: FAEGHRXAE 450 nm b & OD A, ic3Edl, FFA prism BAFHEAT 7
A AE B

2.3.14 R A

FEAR S I A I A ARG I 25 1 5 A i R i R R A S A Be 7

(1) FSEHFRANM, A2 8005 A REAT Sl o i FH JRMERE 41 M G 7R I By 4L
Tk, REHAHIR S BUSA A, (6 PBS EEGNA . 40 i B 4 i i
B35 1A 1 4 i P 33 S X A3 A

(2) ¥ 1105 M E AT 1 mL 5% BSA ¥, 7RA); BEEimAN—3t (Bp
PR , BETIKEME Lh.

(3) 4°CELHL, 1000 r/min 550> 5 min, i,

(4) IO 1 mL B4 ) PBS B &40, PefiRg &40, MKESLE (3) M (4
2 ;s

(5) R0 PR T 1 mL 5% BSA VR, I PE ARici —Ht, B TUK EiEE
30 min;

(6) 4 °CE.LHL, 1000 r/min B0 5 min, Fipi Bk BN, HW T PBS Pk
P

(7 KAMET7 T4 1) PBS H, i FH i R4l LA A T 0 H7
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2.3.15 Transwell ZHAEIT 5 SC16

Tanswell SZI6 2 A6 M4 BT F2 G /1 28 s os, 7EARSEIG A, fFH 8 um 24 fL
Transwell #ix (Corning-Costar, &[E) FrAS [ 3 ) e 40 i iE 7% 5 J1 052, A
PRERAE T T
(1) VAL A6 el A i AR IR E AL ok, 1 mL RS ) B 4
L3 HON BN, B 20K 2 B8 3 LT 5 B S% LR B IR B v
(2) UM BOFER: AT B AT T8 Bl S R 40 B R # 9Bk 200 pL
FUNHL 2104, FEOMRAIE, $ERN 200 pL M4 RS Transewell 1) E%, T=
B 400 pL L35 & & 20% 15 5 55 77 2k 175 S 4 m) A% JRONGE MBS 7R A b 4%
BrEEIR 48 h;

(3) 4RI E b et HUH Transwell B %, ] PBS ¥t 3w, JHMRSEHE LN
MR F AR oK B B T8 24 ALk, AN 1 mL 4% R, IR E
20 min; FEEEEEWR, JFH PBS ¥t 5 ;A 1 mL HIEEIEW, =R E 20 min;
FPLHEEVA, JFH PBS We 53, NN 50%245 f KR, F iR EDE G 20 min;
(4) AR Fmai s R, JFAIKE PBS PLii 2 REVAR R, M5
¥ L= BT BE T NEIHIRRAE, {8 Image J B 24T 4R TH %, FFA] Prism
BAFRE— D b R AF K

2.3.16 W EMBIRESLIE

FEZRIE 5N F IR JF 8 200 M o Rl AR 5 ) P B8 PR B AT 24 b 3, s i U
o i 5 s 2R R PRSI A [ P i B B R O A R B B A e . R RV E D R
e
(1) THACGHA: 8 SR mE R 40 i A 95 L 3 Ak ok, 1 mL AR v B8 R B 4
R BN SRR, S5 0K 4 P EE R BT (B R i
(2) ZHMTHEOF . A8 AR T BRI AT VB, B S A HR A [ 1 S 56 75 SRk
200 uL 4 A0 % 5 14108 - 5103 AN, FEhP 200 uL 2] 96 FL40 ks =i
TSI 4 NMEEARES PURIIN PBS fRI47, [ k35 77 5E 28 3 A S B 22 5
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TN a3 746 o 4k 85 5%

(3) MEFCRMGSE: MIEHEIE 3 -5 R, FkIRAE. MA 100 uL PBS
VW, TEON-80 °CUKFE Ak, I VRRL 2 YUREL 20 pL _F3538 5t 2 ThAE AR A I
WOLRMES &, JHEH Prism B — 5 04 R AEE.

2.3.17 sh¥ & K 23 IMERUNNE

23171 EHERRE

B 20 2R R B LR A S 1 D i G B P 22 K i, RN 110 pg /iR, 2
G g5 — U, MRAE R v e R, EALER (R 2 R B K A
QuickAntibody (180, dbnt) EARFRIRE, FEHE S H A 8 E F 2 203 1 RN Ay LA
REFEAT NS R%E 7K, HEBCRIL, BijSiEE ELISA SEI0IIE S i
OEVEIe

AR RIS RS 1077 %% BALB/C /MR, SHIE RN 50 pglik. Bk
G AT AR (S SRR IR e e (e, PED madk: LSRR 3
B, [FVEEATER 2, 3 kb, e EALE O BRI S AR (EE, FED
AN

2.3.17.2 ZInMBEHNNE

AR EGIE I ELISA SEES RN 2 HUiiE 2y, HAAJr .

(D g EHEAPUR: H PBS M EHEAVUEMBESR 5 ng/mL, &FLIIA 50 uL,
FIF24 ELISA B, A8 mmoR, & L&+, & 37°CiE 30 min;
PUEM B SERG, RAaEEE, m&fLFmA PBST (4300 ul) BefiRgs &1t
J5i s

(3) HM: F¥5 PBST, [ &fLFh0A Blocking Buffer (2300 uL) , & 37°Ci¢ &
30 min;

(4) W2 P : M 4°CUKFET UG ZHuiiiE, EILMRE 50 £, HAR&FLILM
1:2 K L5118 FH Blocking Buffer #H47 R EEFRR:, FLFRE 12 1L;
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(5) ZHMFHESPURLE G KB HLFR) ELISA B, KL py s plmifals, /e
IRAR BT, KT B AT I 2 BUME AR BRI 2% N AL, LI 50 pL
BEgh, HITE4E ELISA B BEAERE & P4 ARURE, 37 °CHEE 30 min;

(6) 28 —#1: M 37°CHEFRFEEUH ELISA R, Wil fal4s, HAEWMIKEAR B4a+, PBST
Pe 3K, FRHRELEROKAL B2 2K 0. IR BT RE HRP Fric i) =3,
FLIIN 50 uL, 37°CH% 7 30 min;

(7) St HUE ELISA KR, KA BRI ERoKAR 40T, PBST ¥t 5 K. 1%HE
= ROTMB & AR & i I B ECH 2, SEFLINA 100 pL. & 15 min BiE
OATASALIY, AN 100 uL 0.5 M BRERE R 1E N 5

(8) Fill: FHBEFR{XAE 450 nm 4bil OD {H, ics%dE, J+H prism #AFFEAT 44T
FAEE
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3 ERESH

3.1 GPC3 et RIS IRIA

GPC3 g THeMEH, Z5MBNAERKKE, EMIAEIHRERERK, HZ3™
R, BAA AU SRR R . T i GPC3 fERTR LTI R HH RIE
K, SEESFRE T P AR BN IR A 2R (I E O 2% R R R e R A TR S5 b A
A=F B0 (HepG2, Hep3B, Huh7) (&4 A& RNA, @il Western Blot
SEIGAN qRT-PCR B 7250 A N IE 8 P23 A = Fh s 4l R GPC3 [3RIA %
o GREIR, TERNIEFFHZF, GPC3 HIE mRNA /K (K 3-1 A) A
MEFRE, EEEKE (B 3-1B) flllARIFRE; = HmamERTt, GPC3 K

Rk TS L AL 10-50 1.
A B

**k%
Sk % %%
60_ * k%
*%
50~ 39 |
3 sk B g 404 1
< = 40 = £
g3 S
= — =
8 a;) 20 O gl
&3 10 il kDa

o
I
@
o
(@)
)
|
~
o

N N 2N
¢ & F LS
IR

NN
&l 3-1 GPC3 FER AN IEH AL A R P HREE

Figure 3-1 The expression level of GPC3 in adult normal liver tissue and HCC cells
i gRT-PCR A2l GPC3 7E M {7 i N\ IE W HAH UM = A R @A R (HepG2,
Hep3B ,Huh7) ' mRNA (A) [1)314 & DL A i@ i Western Blot £ il & ARk & (B) .
Boi Rk TP HEASEM (n=3); **P<<0.01, ***P<<0.001.

GPC3 mRNA (A) expression and protein (B) level in two adult normal liver tissues and
three HCC cell lines measured by quantitative RT-PCR and Western Blot. Data represent
mean £SEM (n=3); **P <<0.01, ***P<<0.001.
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3.2 GPC3 1Rt ATz 4 pEigsE 5175

SETE AR 2 R A R A B ANMRRIE, O 1 IRAIE GPC3 7E AN &
e e AN ARG T TR, BATME T FaE ik GPC3 M At R, FHAL 1 40
N3G 58 5T R A AR

B, X% GPC3 1 mRNA fFHl¥it 1 P45 ) shRNA (GPC3shl Al
GPC3sh2), FfHyz: 3185 2 %1k pGreenPuro . XFHE4] shRNA (shCtrl) & — /A
EFSHTATIH L34 mRNA (3T ELF S, pGreenPuro 3 ki GFP 4 3L K J Eng
B ImIEEE N, EHA I N b IRk, BRI AR A 5O AR T AT LA SR
B GFP KHMG Bt FH L1 shRNA 4K F118 5 55 £ 3 flf B 204
(pMission-Gag/Pol 1 pMission-VSV-G) i@ it PEI /-5 17712586 N HEK293T 4iifiig b
BRI, Bl S ELAE I (0 B G P A, I FH PB4 2 2R34T 0 g B e 45 28]
FrE I GPC3 IR AR . LA ZOL R P WS, BHEFEAE 4 K
BRI R e S BN S (0, BT BR C RN EF KL (B 3-2).

A

100um

Bl 3-2 R AR N\ TR A B I IE W Rk
Figure 3-2 The knockdown vector was transferred into liver cancer cells and
expressed successfully
il Leica 240650 70 Ml #E GFP Ukt (A) Al (B) RS a3 kL2 Y
K Hep3B 4 fd .
Hep3B cells on day 4 of lentivirus infection were observed by Leica fluorescence
microscope under GFP excitation light (A) and bright field (B), respectively.
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Glypican-3 55 FATL {1 B AF % 58 M LA BE T 40 T 78 B0 7E
HR, EMRFEEGE 3 -5 RJF, (MR 2 20 4T ik, 7 REHil 20
fiith GPC3 ik, FRATIEE T X4l (WT 1 shCtrl) FIsZi&sl (GPC3shl F
GPC3sh2) Ziiffl &1 RNA Fs & A, 43 AFIH gRT-PCR F1 Western Blot 52357
RNA 7K-FHE F/KFALI GPC3 RIARE (Kl 3-3). 4R EIR, HEXIAMLE, 5L
KHAMMAR GPC3 MERER T T T 80%, WEMT XL, VBT HmA
shRNA (GPC3shl #il GPC3sh2) /741 n] LAH %k GPC3 3Rk .

A B
*kk 1.5 Jkk
£ _ *kk
1.5 i £< 10
2T 10 0 1
¥ - =
E3 &= 0o
or (O]
= B 0.0 kDa
o= 1 ' 75
0.0 o GPC3
& QA & <
] é(\(} Orb% c)rb% 50
Cg OQ Actin
x o 37
Q
@‘ 9\\0\ G?Q'bé(\ O'bé(\

&l 3-3 &l GPC3 shRNA FIRRIRANZE
Figure 3-3 GPC3 shRNA knockdown efficiency
7f Hep3B ZHffirbfa@# N GPC3 shRNA (GPC3shl 1 GPC3sh2) FlIxfHE shRNA
(shCtrD) J&, 7E (A) RNAJKFAT (B) HH/K-FKM GPC3 MR . Hifldk
RFEIEASEM (n=3); ***P<<0.001.
Conirm the GPC3 knockdown efficiency in Hep3B cells stably transfected with GPC3
specific ShRNA (GPC3shl and GPC3sh2) or control shRNA (shCtrl) at mRNA level(A)

and protein level(B). Data represent mean £SEM (n=3); ***P<{0.001.

N T B8R GPC3 X AT # 2 0, {E Hep3B 41l & A5 E ik GPC3, #44H
L 2<10% A4 /LI B 3 A 2 Transwell /Ny, AN =AM EORE S, @it
Transwell SZ3GAE M4BT AL RE /1 (B 3-4 A). G5 EIR, ik GPC3 J5 Hep3B 41
TRERES 10 R T 46% (GPC3shl) i1 57%(GPC3sh2), 1iiHH GPC3 nf LA it 41 i
T
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N7 5 UE GPC3 XA MUsEFE K52, fEi% KRB (Luciferase) i 21
Hep3B-Luciferase 41 i f1 HepG2-Luciferase 41 i 7 i GPC3 GE 1899 33 17 YLt 7
A TR R, B SR AN R A4 L 5103 AN 20 /L ¥ e Al 1) 96 FLER
T A NBORES, Br9% 72 h Tl BEbs ORI 586 = B 5 JE R Rk & .
K 3-4 B flT7n, TCiE7E Hep3B-Luciferase it /& HepG2-Luciferase #1i il &, ik GPC3
Jo AR 35 5 R %, 7E HepG2- Luciferase il &4, &k GPC3 Jo ZH Ut i |
%7 19% (GPC3shl) 1 23% (GPC3sh2), £ Hep3B-Luciferase Ml &+, Rl
GPC3 5 4niutf%H N % T 47% (GPC3shl) Fl 48% (GPC3sh2), #il GPC3 mJ LA{iE
TR0 S T

DA ERISRES 25 UL, GPC3 AW T DUR ik T A BT A%, 34 vl DA 3 JFF 9 4
ik

-
(&)

shCtrl GPC3sh1 GPC3sh2

b
o

o
3

Migration
[shCtrl Set 1]

©
(=}

Cell Proliferation
Rate [shCtrl Set 1]
o o -
o 3 =) {
—
Hi
] -

&l 3-4 GPC3 2 5B REH 5HE
Figure 3-4 GPC3 is involved in cell migration and proliferation in HCC cells
A: 7t Hep3B #iijie ik GPC3, Hid Transwell SZe ke M40 BT #% . 18 FH 45 5 450
WO IR 4B AT Qe €, HRAE AR T M RId sk, SRJ5 4 H Image J 3 fFidt
1773 #1. B: 7E Hep3B-Luciferase 4 ffu fl HepG2-Luciferase 4 i+ iy GPC3, it
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Mt SR 0 200 D 9 't 3 Tl 11 A3 A S 7 4 L B o R ) BRAR . B 2R T 24 4SEM
(n=3); **P<0.01, ***P<0.001.

A: Knockdown GPC3 in Hep3B, and using Transwell assay to detect cell migration. The
migrated cells were stained with crystal violet, observed and photographed under a
microscope, and analyzed by Image J software. B: GPC3 was reduced in
Hep3B-Luciferase cells and HepG2-Luciferase cells, and the effect of GPC3 on cell
proliferation was revealed by detecting the changes of Luciferase. Data represent mean =+

SEM (n=3). **P<0.01, *** P<<0.001.

3.3 GPC3 #£ DP iF SR E M EH LiAFRIE

AN R 2 T BORE B AT R R IA, X — 1R A B R 4 S
355 2 A0 o R B, Tt B PR 5 2 12 R e 4 R 5 A% 1 — AN E 2[R 3 (Rankin and
Giaccia 2016). HIFlo &K% 25 50 B I 2N R 2 —, AT LLBGE M %
i 7 K 48015 5 34 [ ) 6 1A (Semenza et al., 1991; Majmundar et al., 2010). AHF 5 5
HE DAAE () SCHik iR T8 (Valletta et al., 2014), &AL 223050 DP (2, 2-Btikne) 7S
RAIFET, LIRS N 100 uM ) DP 4P HepG2 4ifid, 34 5I7E 0 hy 3 h. 6 h.
12 h f1 24 h J5HL RNA £f, i qRT-PCR B /7744 GPC3 A1 HIF 1o mRNA [ 1A
® (E3-5A-B) . 45 E/R, GPC3 Al HIF 1o ff] mRNA ik &% DP AbHH i a] )
SEK TGN Ho DP AL 12 - 24 h &R fefd, MG BEXTHEAHEL, GPC3 Hil HIFla
Iy A BT 2.74 % (p<0.001) A1 1.97 £% (p<0.001) , AI1E NG 85 FARESR
B0 777

N T AR KPR A AE — RIS R, SR AR 155 5 A A P HepG2 4 fifd,
SHITEAFE Ohy 2hy 4h, 6hy 12h, 24 h JFEUEEAFE, JEId Western Blot 17772
Kl GPC3 Ml HIF1a fJRiE & (B 3-5C-E) . 4R &R, GPC3 Ml HIF Lo £ IE &
FER E/KFH L B DP ACERIN [A] (R 3E K M3, fKSRTE DP A2 12-24 h Rk & i
s MITCACEETBRAHEL, GPC3 Al HIF1a 43l e B 17 1.97 % (p<0.001) #1 3.06
ff (p<0.001) ; SZRTHSHE AR, HIFla I ARIEELE DP AR 2 h J5R1E
# A (2.03 %, p<0.001) , 1M MRNA FRi& &N ZZE F 7.
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SRk 2020 A S0 AT
DL R SEEGas Ui, fb2%l55) DP 7 S R EI BE v it it GPC3 A HIF 1o &
i5; 100 uM DP AbFH HepG2 #Hifitg 12—24 h 7] LAAE A Ja SRk MUK S A B2 1 7 15

A 4 B 2.5+ s

% 3 Hekke % 2.0+ *%

— s ™

= -~ a ns
[ g 2 *ke % g 15 8
83 e ns ns — I 2 1.0
a S 1 Lo
(O] T 0.5

0- 0.0-

SO SISO

DP Treatment Time DP Treatment Time

C DPtreatt Oh 2h 4h 6h 12h 24h  kDa

HIF1a
100

75

50
37

D

2.5+
c 2.0+
q) — Fodkk
S = 1.5 - E =31 =
n- 8 e -t dededke
3 2 1.0 T B 2
as LS
@ 0.5 LS 1

T
0.0- 0
S S & 9
A S A & 9 0
DP Treatment Time DP Treatment Time

& 3-5 {KAFHET GPC3 K&
Figure 3-5 Hypoxia induced GPC3 expression
DP (100 piM) 4bEE HepG2 4l AS[R]i ] i, ifid qRT-PCR &l GPC3 (A) Al HIF la
(B) mRNA %A &; @i Western Blot fiil] GPC3 Al HIF 1o 8 KA & (C) , Jf
HR4E Western Blot 2547730 #7 7 GPC3 (D) Ml HIFla (E) MAKFEMH . HdiRm-T1

fE4SEM (n=3); ns, ANEF, **P<0.01, ***P<<0.001.
(A) GPC3 and (B) HIF1a mRNA expression level in HepG2 after DP (100pM) treated
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for different time period. (C) Western blot analysis of GPC3 and HIF1a protein levels in
HepG2 after DP (100iM) treatment for different time period. (D) Gray value of GPC3
and (E) HIFla protein expression level. Data represent mean &= SEM (n=3); ns, not

significant, **P<0.01, ***P<{0.001.

3.4 HIF 1o ¥8#E GPC3 &i&

AR S M R HIF Lol 0 Nl R R R0k, s . BRI
A AMOIGTE . AN TSI AR, B AN RIS B & B, TR 2
iR 3t i (Semenza 2012). Jy 1t — 04K 5T GPC3 5 HIFla H)< &, ld SEIG G 1
HIFla 5 GPC3 W3 Z [A] & S AFAEAH AR .

T, K GPC3 &7 % HIF1a [NRIE. 7E HepG2 il ilid shRNA ik
GPC3, DP AbHE 24 h J5 4 5I7E RNA /K7 (B 3-6 A) FEE H 7K F (K 3-6 B)#illl HIF 1o
FKikE, RSN, L2l RNAKFIEREHKF, HIFLlo K& EMNT A
be G225, Uil GPC3 ANSZMLE T HIFla KiK.

bS5, FATXAEN T HIF1a & 75 GPC3 IRIE. L E—ANS2iRdl, Bk
7F HepG2 41 g i@ it shRNA fijik HIF1a, 1 DP AbE4HAE 24 h J5, $REUE RNA
FUBEH, 2 57E RNA KT (B 3-6 C) Fl& /KT ( 3-6 D)filll GPC3 FRik & .
ZE IR, WK HIFla J& GPC3 [) mRNA £k B AR [ R IA BN BE TR, At
ML, 2APFYTIT 25% (MRNA) Al 30% (D , ULHAMEOR HIFle 53K
GPC3 ik &= FF%.

CL B Sese g Ryt, 7€ DP BHLFKAH it HIFla 7 LUEME$E GPC3
HESS
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A C
ns
= —— 1
= ¢ =3
[ e P
%) 5]
7]
1% 522
© 3 £ =
Lg! 38
=) & 3
[ =
2.0 i 0
Ctrl shRNA - = + = - Ctrl shRNA - = + -
GPC3 shRNA - - - sh1 sh2 HIF1a shRNA - - - sh1 sh2
DP -+ o+ + o+ DP -+ + o+ o+
B = 4 ns D = 15
@ @
SEw 3 {31
g E .g '§ 1.0
a 2 o
T 3 @B
L w05
T2 1 (O
e E
20 kDa 2. 0.0 kDa
HIF1a
‘ 100 HIFa 100
75 75
GPC3 GPC3
50
50 . -
; Actin
Actin
- 37 37
Ctrl shRNA - - & = - Ctrl shRNA - = & - -
GPC3shRNA - - - shi1 sh2 HIFlashRNA - - - shi1 sh2
DP -+ o+ o+ 4 DP -+ o+ o+ o+

&l 3-6 7£ DP HRHI{KEIFE T, HIFlo J{#E GPC3 K&
Figure 3-6 HIF1aregulate GPC3 expression under the DP simulated hypoxia
environment

7t HepG2 41 H sk GPC3 JG N DP i FREIAEE, B 545 HIF1la mRNA (A)
MEAR (B) MFRIERE; FFE, 7€ HepG2 ik HIF 1o 5 DP i PR IA 5L,
b8 5 K GPC3 mRNA (C) MIEHAF (B) HIKIER . R L/ FIEASEM (n=3);
*** P<0.001; ns, NEE.

The impact of GPC3 knockdown on the HIF1a expression at mMRNA (A) and protein(B)
level in HepG2 cells under DP treatment-induced hypoxia condition was investigated.
Similarly, the impact of HIF1a knockdown on the GPC3 expression was also investigated
at the mRNA(C) and protein(D) level. Data represent mean =SEM (n=3). *** P<<0.001.

ns, not significant.
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35GPC3 5EXE FATL I E{ELE

GPC3 il GPI #iE AR -, "L S5 400 b sligu i 52tk 8 B 53 5
TEGE, REGSHFEAGVNEMRERESSZNMESIEE. ATH—5T
fit GPC3 {EANM IR Ly Thae, SEIK A e LIt Sk (Co-IPIMS) Y72
FIRF I E GPC3 BAERIFEILER H - hYPT J2& A SIS 5 R IA A AL I 4 7 1 15U
GPC3 [ NJEAL $ i B i (Feng et al., 2013), K/ 55KD, Wl 3-7 i ke R
£ HepG2 4iiffirt, 183 hYP7 %% dLyiie GPC3 M EAEEH (K 3-7) , JFHE
SR EERSYE FUS T S E, HLEES 481 MrikEH. BT GPC3 A
MO, A FRE S U LAE M RERS S, R RITEE T
HA BB EAEE A 8 SRR AR I SR TR A FATL y— IR R
A, fEE R ERIE S IE 00, Bk FATL (R REEES, JEHT 75
i

With Without

hYP7 hYP7 Marker

S — 100 KD

— -
W — 50 KD

B 3-7 B4 (With hYP7) FIXTHRZ4L (Without hYP7) %BEIIRESWED
Frelge
Figure 3-7 The immunoprecipitation complexes were stained with coomassie
blue in the experimental group (With hYP7) and the control group (Without hlgG)

FiskF8 7~ hYPT 464, The arrow indicates hYP7.
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TERfE TR )G, A IAE HepG2 4H i FF— @it Co-IP SIIe X i i %5 5
(25 BEBEATIAIE . WO HepG2 A I 2LA%, KM B 10 BUH S 1 Hi 47, SEBG2H
IO hYP7, XHHEZHINA higG, Fi 4 &2 S iie R & vl . 22V 58
il SDS-PAGE 42, #t/rilid Western Blot S2Ea#aill FAT1 & A& 75 [ GPC3 —
TR IZE DT T oK. Wk 3-8 flzn, 7E Input (HepG2 S H) Al IP sEIGZH (hYP7)
H ] DU 2 GPC3 & [, 1M IP X4 (higG) R Rz, BEIAK Co-IP
LIS, GPC3 R ¥R Piik hYPT 454, FFidit hYP7 B Sy iiiE K
[, A RS P UARI FATL, RIUX AT LAZE Input (HepG2 L EEFD Al IP 5256
1 ChYP7) RAGINENH 25, EXTRRAL (hgG) HARBERINZ, Wil FATL 218
i 5 GPC3 &5 &Mk hYP7 A e 3Liile Tk I, BIIEY] GPC3 5 Wi FATL B.1E.

IP

Input _higG  hYP7  kDa
wes: eart R - 5

WB: GPC3 W . —75

B 3-8 GPC37E HepG2 i3t B ylie MRk FATL
Figure 3-8 Co-Immunoprecipitation of endogenous FAT1 by GPC3 in HepG2 cells
LR PEUAR hYPT S8 UTIE GPC3, A JFilid FATL Rt pufAtall FATL 21
FE WA ILTTE. BA hlgG 15 hYP7 Fiik st g
GPC3 was pulled down by monoclonal antibody hYP7 and the co-immunoprecipitation of
FAT1 was detected by specific anti-FAT1 antibody. Pooled hlgG was used as isotype
control of hYP7.

AT RE B FATL 70 FE K/ 506 KD, BEF 34 MEFRER, 57
EGF-Like (EGFL) £5#4ik, 1 /> Laminin G-Like (LG) Z5#4dsk, BV i 45 Ky AN
—MENE. BT FATLKEBSTRERER, MELATOREMELEERME, FIRA 5k
THEEH 2 MERER. EGF-Like Z5#4K. Laminin G-Like 4538, 25 1545 W 4 A g
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PRI FATL BEF Wk Hofr 408 Cad2C ONBRJE IIPIAMSEE R R C oK) , ik
BUSH FATL Irfr 9 Zhaess, FrBOR/N A 3.44 Kb, H TR 8RS 7t

R THI A S50 CVA2UE I 7 GPC3 5 U8 FATL EAE, £ FkIATEL Co-IP 546
#3534 GPC3 5 FATL W HAEX A, @il 3-9 A Fivw, 14 FATL A AR 14
I E VY AN A FLAG #2511 FATL #U%5 fr Bt (Cad2C. E5C. TMICD #11CD) ,
TR IUA Fr B @ IR IA Bk pFUSE - o K2 0 ¥ FAT L #8080 1 B R 1A 3448 fll GPC3
KiILFARIEL PEI /S ILFH N HEK293T 4ilfe, DUMNERIE FLAG br&si s #iik
TENBAPEXT IR, BRI 2RIE 24 h GRS R . Jeffi ] anti-FLAG Bk 7E4H e
BT REILTUEN A FLAG #3251 FATL &% EA, FEE1EH hYP7 Foim i 4
VTR ST GPC3 4. WK 3-9 B s, fE Input & (A, AT LUK I £ B
¥ GPC3 HEM FATL S B A B E 5%, U PR R AN IRk, 78
anti-FLAG $IR R S UTIEY) (IP) Rl LUK 2] FATL #d A H, #iH] Co-IP
SCIG R I, AIGHIBZHAIEL, £ anti-FLAG FiikMI%IEviEd (P d, HE5
Cad2C J% E5C FLFRIA 1536 41 A8 I £ WA &2 1¥) GPC3 %k75, 1fii TMICD A1 ICD L5640
VA RN 2B 8 () GPC3 4677, i GPC3 H 5 Cad2C Al E5C HrBLHAE, H. Cad2C
5 GPC3 45 & B T ESC 5 GPC3 M4 & . 45 P 25 R v LA B GPC3 55 FAT1
[ B AR X A2 F FATL 28 A i AheR .

A B FAT1-FLAG Cad2C E5C TMICD ICD Ctrl

GPC3 + + + + + kDa
150

Cad2¢c @@OMOEEREEf———=FLAG IP: FLAG 100
WB: FLAG 75

LN HENE S—c
TMICDJ==—————=-FLAG IP: FLAG —75

WB: GPC3 |

ICD ====-FLAG —150

Input
@ cCadherin © RTP-Like WB: FLAG

O Laminin G 1 EGF-like

100
75

Input 75

WB: GPC3

I Transmembrane <= Intracellular

Input 50

WB: Actin

37
& 3-9 BT ALY LR FR FATL 5 GPC3 W EAEX [A]

Figure 3-9 Map the GPC3 binding domain of FAT1 by Co-Immunoprecipitation
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A: FT Co-IP IR (Rl & FLAG brasit) FATL #40 8 4H & Fn = Kl B: 7E HEK293T
A h LRIk GPC3 A FATL A B4 & F T k4T Co-IP 588, fH anti-FLAG #it
R UTIE FATL B A E A, JHEH hYP7 1E AU &Y h Rl GPC3. X
2 Dy A

A : Diagram of the FAT1 fragments with C-terminal FLAG tag for
co-immunoprecipitation assays. B: Co-immunoprecipitation of GPC3 by FAT1 truncation
fragments with C-terminal FLAG tag in 293T cells. GPC3 and FAT1 truncation
fragments were co-expressed in 293T cells. FAT1 fragments were pulled down with
anti-FLAG monoclonal antibody, and the co-immunoprecipitated GPC3 was probed with
anti-GPC3 monoclonal antibody hYP7. Ctrl was an empty expression vector for FAT1

fragments.

N T4/ GPC3 5 FATL M EAEXA], K FATL Mo fA R 4544
Wy FANAENF B (FATIA-D) |, FRERAN BN C KRl & T hFe bR (d
THEAM &GN . 3-10 A Fin, FATLA (a.a.4013-4181) 6,7 I i/ 75 i3,
fIPU> EGF-Like 45418 (EGFL2-5) , FATI1B (a.a. 3830-4050)fU 5 LG 45 #4Is Al
EGFL2 £ (LG-EGFL2) , FATIC (a.a 3789-3829)fu % EGFL1 £5#4Ji, FATID
(a.a. 3662-3788) 0 & 1 X I T H5 R R 45 M8 5 EGFLL 2], Z X Ik 4544 H Al i
KA VERIE . BATEIT SWISS-MODEL Mk (https://swissmodel.expasy.org/) i
M FATID X3 3D 4514, KIL FATID 5 ANKZIAMARBEREE 1A-2 (
insulinoma-associated protein 2) WA &5fE AL (14 3-10 B) , [RIIHEM X 5k
Al fEAE—> RTP-Like (receptor tyrosine phosphatase-Like) 5k, F¥ X a4 N

RTP-Like 45 #y35
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A GOSN —
FAT1A [2[3]4]5]-hFc

FATIB  (Of2]-hFc
FAT1C [1FhFc

FAT1DQ-hFc
@ Cadherin ¢ RTP-Like
O Laminin G [0 EGF-like

I Transmembrane <—> Intracellular|

IA-2 2QT7 FAT1D, a RTP-like
domain

&l 3-10 A hFc i358H FATL BEEHAEHAEE (A) 1A2 K5 FATID &5
MR (B)
Figure 3-10 Diagram of truncated FAT1 fragment fused with hFc tag (A) and

the structural model of IA-2 and FAT1D (B)

¥4 hFe Ar25 1) FATLA-D DU Fr Bt @ 3Rk ik pFUSE |, it
PEI /M35 N HEK293F & 4i i bt =ik, BEJS B hFe Fra&aiifh 104 FATL
BHEEMAEA. U4 FATL @ EAREARAALE, B lng B HIMAZIE )R
¥ M Loading Buffer M13Fit 5% Loading Buffer 1, it SDS-PAGE #47 ik
BT EAE WA hFe 7745, U IR, B EAREFORAS 1)
7 TR R/MER FARS RIS . & 3-11 Fror, FATIA-D KDY H L4 & A 7EiE
JFORAS N8 A2 F RN S TN — B B4 B —, SEBIRAN AL I 8 R A A S
TR EAEIEJFARA N FATLA il FATLD I EE 418 A 40 18 K/ Ng KT 7l 43+
EIWAE, AR R BT B R A .
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A KD Marker Red Non-Red B Marker Red Non-Red
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- i
= =
< s

B 3-11 FAT1A-D-hFc EHE ) SDS-PAGE K&

Figure 3-11 SDS-PAGE of FAT1A-D-hFc recombinant protein
FAT1A-hFc (A) . FAT1B-hFc (B) . FAT1C-hFc (C) . FAT1D-hFc (D) & H L
PRI 1 pg, T EINIEAMARE7R; Non-Red: JRiLJR 5 Red: it
JR A o
The amount of FAT1A-hFc (A), FAT1B-hFc (B), FAT1C-hFc (C), FAT1D-hFc (D)
proteins was 1 ug, and the molecular weight is shown on the right side of each gels;
Non-Red: None-Reducing; Red: Reducing.

MU FATL B E ARG, @l EBE%S ELISA il 7 UM B
GPC3 4 &fit /1. W 3-12 A iz, FATLB FI FATID HE41& A5 GPC3 L &fe
T, &a% (1uM WKE TR Binding Ratio) 435 A% FEf# 10.10 4% (p<0.001)

(C)1994-2021 China Academic Journal Electronic Publishigg House. All rights reserved. http://www.cnki.net



Glypican-3 5 FATL ¥ EAF % 52 e FAE 3k AT 20 72 19 ik A
A18.58 5 (p<0.001); FAT1A Ik, 5eXIHEZHI 4.19 f% (p<0.001); FAT1C 5xJH
HI#ER, IN5 GPC3 &4ih;

Btz Ah, WABSEERAMIA (FACS) I T PUAS FATL #5685 1 5411
Kifl GPC3 M4 &t /1. A431 A B AN3RIE GPC3, FIRAIFVEATEXS I £ A431
HiEaE i &5 GPC3 (1) A431(GPC3+) 4 fitl & 12y GPC3 FHIEAM I 5 - 48] 3-12 B-C
fi7R, FATLA 54101 GPC3 [IRs S 45 & ik, /2B RN 4.5 £5; FATLB.
FATIC. FATID X 40/l GPC3 K4tk 45 &8s, il x4 25 1%, 1.6
A 1.4 1%, (EEERMZ, FATIB. FATLID 5 B0 HE 4 it th A # 5 i) 45 A e 7,
Uil FAT1B 5 FATID X} GPC3 45 &2 ARk i, XA Re2 T Le 5 FATIB.
FATID 54 /1 EsRM4IiRmE R (A MEE AL MR E) 155 7 GPC3
IEH .

21d Fig Co-IP.ELISA LA K FACS H)SE 501 J2 737, AT LA 5E GPC3 5 FAT1
IRBAME HAF, H FAT1 & A1) EGFL2-5(a.a.4013-4181) 45 #4382 5 7 1tk 45 & GPC3
1) 32 B X

A —_——
Sample Name
—{Ad!'l(GF’CS‘)_FATIAIcs
25 l_AdJ'I FAT1Afcs
8 ——A431(GPC3+)_2nd Ab only.fcs
oo 20 FAT1A-hFc F——1A431_2nd Ab only.fcs
0w 0 "
=3 15 —=— FAT1B-hFc :
&=
£ 210 —— FAT1C-hFc T
E T —— FAT1D-hFc |
(=] c D 5 %MJ\(GPCB‘)iFﬁTIBIE
8 m —e— higG |——|aa31_FAT1B.fcs
= =1 twa [—1A431(GPC3+)_2nd Ab only.fcs
o 0.0 o
. T T T T —A431_2nd Ab only.fcs
1 10 100 1000 0
. = 5
[Protein conc.,.nM] 3
[&] Sample Name
o —IA431(GPC3+)_FATIC fcs
C © F—-{n431_FATIC s
5 —A431(GPC3+)_2nd Ab only fcs
— —1A431-2nd Ab only.fcs
354 :
— 0o
T=3
=2, Samplo Narno
$5
au:" c 1 —A431(GPC3+)_FATID.fcs
oo [ A431_FATID fcs
0 ——A431(GPC3+)_2nd Ab only.fcs
——A431_2nd Ab only.fcs
Q(J 0 D CJ 0
V‘Q 010 w0 it w0
N v\ \ >
<& <<‘” AR

Cell Binding((Fluorescence intensity)

&l 3-12 FATL B EHEH S GPC3 &5
Figure 3-12 Protein binding between FAT1 truncated protein and GPC3
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A: ELISA 73fr FATL #iJi 8 H 5 WHE ELISA H L) GPC3 A4 i f+. GPC3

B (5 pg/mb) WHEAE 96 FUBURHES, BEJE A ER LI FATL #08 Bt
M GPC3 Z5&HE/1, higG AXTE; B: Im=N4ifiAR T FATL B E 54 RE
GPC3 &4 ; C: FIF FATL 55 A431 (GPC3+) Fl A431 4545 (RGBT LAA
SFIED WIEETE FATL B BLI4I R GPC3 454 % 5 B R T HI{EASEM
(n=3).

A: ELISA analysis of FAT1 fragments binding to immobilized GPC3. Five micrograms of
GPC3-His was coated on the 96-well plate, and varied amount of FAT1 fragments was
added to the wells. Pooled hlgG was used as isotype control; B: FACS analysis of FAT1
fragments binding to cell surface GPC3; C: Differential cell surface GPC3 binding of
FAT1 fragments was calculated by the ratio of A431 (GPC3+) binding (geometrical mean

of fluorescence intensity) normalized by A431 binding. Data represent mean =SEM (n=3).

3.6 FAT1 fERHEMEY  S3RIA

AR 7 R, FATL ZEANIR] B e o AR AR ), T DAGES 38 409 B i s 1o
o AHFFE AN T FATL EF 03 1IE 5 AP UM =M ATl & (HepG2, Hep3B,
Huh7) ik, seieds RanlE 3-13 fr, JGiksg RNA K (B 3-13A) itk
HEK (B 3-13B), FATL 7E =4 il & b () B B35 22 m T IR A,
FE IR L2 2-28 1.
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FAT1 Protein
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& 3-13 WRIER FARNPEHA R T FATL HREE
Figure 3-13 Compared the expression of FAT1 in normal liver tissue and HCC cells
fE B AP URAHE AN R 7 FATL mRNA Rik&E (A FMIEAREE (B). HiE
FoR T HEASEM (n=3); ns, ANEZE, ***P<0.001.
The mRNA (A) and protein (B) level of FAT1 expression in normal liver tissue and HCC

cells. Data represent mean £SEM (n=3); ns, not significant, ***P<0.001.

3.7 FAT1 25 EMEIEESTR

E% FATL 83 T P4 shRNA (FAT1shl Al FAT1sh2) 4% % pGreenPuro
AR L, 7E HEK293T 41 g H 6056 1895 75 - /X 4% Hep3B 41, £ MR EE ik 7
K Ja PR 5 RNA SR, 83 gRT-PCR A1 Western Blot SZE646 1 FAT1
k&, WUEPIAS FATL shRNA 7EA0 Mt a8 . &l 3-14 s, Scia 2 4n
MR FATL FIRIAE RE L, AR (WT Rl shCtrD) AHEL, 7E RNA ZKFH
FAKTHH TR T 70% F160%. 8 BT HIPi4> shRNA (FAT1shl Al
FAT1sh2) f¥51 0] LAA G0 FATL 3Rik .
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& 3-14 il FAT1 shRNA R
Figure 3-14 FAT1 shRNA knockdown efficiency
7£ Hep3B ZHffirh a2 # N\ FAT1 shRNA (FAT1shl Al FAT1sh2) FIxf i shRNA
(shCtrD) J&, Kl FATL 7E RNA /KF (A FIEAKT (B) KIRIRSCR. BdE%R
N TFHIEISEM (n=3); ***P<0.001.
Confirm the FAT1 knockdown efficiency in Hep3B cells stably transfected with FAT1
specific ShRNA (FAT1shl and FAT1sh2) or control ShRNA (shCtrl) at mMRNA level (A)

and protein level (B). Data represent mean =SEM (n=3); ***P<0.001.

TR FATL XSHAHMIE RSS20, 76 Hep3B AP ARE ik FATL Jidid
Transwell SE58 A AT A8 7 o 15 77 1 4 Ff FH J i v A0 s B/ 0 B, {8 4
PR BT THE, B 2>40* AR 2] Transwell /=, AN B =4
BARES . WK 3-15 A FR, Wk FATL JG4iRAERE A8 B35 PR At (AR
b, 405 R T 50% (FAT1shl) #152% (FAT1sh2) , #iH FATL A LA 40 it
.

TR FATL X 4 M 19 GE 1) R W, R R E R OA O AR AL R Y
Hep3B-Luciferase 4 it fll HepG2-Luciferase 41 iy ik FATL, Bl 58 5% 6 Rk
25 5 DRTRG 00 40 (0 18 50 H- 1 L L 5103 A4t /L o) s e 1) 96 FLAR R, R4
A A NERES, B IR 72 h Ja il B bs OOk 5 6 R B 5 & i 3-15 B T,
T 1E Hep3B-Luciferase it /& HepG2-Luciferase 4t %747, Fidd FATL Jio 4 o i
BIRE T e, MxHIB4AHEL, 7E Hep3B-Luciferase 2l 2 ik FATL, 4 o35 7
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BRI T 37% (FAT1shl) £l 24% (FAT1sh2) ; 7E HepG2-Luciferase 40 % Hik

I FATL, 4UHU3G5E 475 N 1 55% (FAT1shl) F148% (FAT1sh2) ; #iBH FAT1
A AR R4 A

EREr LA EMSEIG S UL, FATL 5 GPC3 —#E, XA LA Bk 41 i 7%
AT DU 3 e 40 S 5

-
[$)]

A sthrI i FAT1 sh1 FAT1sh2

_
o

.

: <
-::A_ % i i3
1:;.\, L b, SN

. v’:,_\_ 4'? "f‘ 1“‘ ';‘
.ﬂ" B

I
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Migration
[shCtrl Set 1]
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Hep3B-Luciferase
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Rate [shCtrl Set1]
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& 3-15 FAT1 2 5B T H S HE

Figure 3-15 FAT1 is involved in cell migration and proliferation in HCC cells
A: 1E Hep3B 4Ufiu &k FATL, 3T Transwell SZEeAG AN MIT 2 . 14 45 b 22 0%
WO IEAE R M EAT et IRAE B TSI Idsk . &5, A Image J Bt

T4 HT. B: 7E Hep3B-Luciferase i/ 1 HepG2-Luciferase 4 i miik FAT1, i#

Ao AT ASORSL 00 200 ¢ ' 3 T 1138 e . 7 4 P 498 B 2 ) R o 090 3R P 1) [ 4SEM
(n=3); * P<0.05, **P<0.01, *** P<0.001.
A: Knockdown of GPC3 in Hep3B cells, Transwell assay to detect cell migration. The
migrated cells were stained with crystal violet, observed and photographed under a
microscope, and analyzed by using Image J software. B: GPC3 was reduced in

Hep3B-Luciferase cells and HepG2-Luciferase cells, and the effect of GPC3 on cell
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proliferation was analyzed by measuring the changes of Luciferase activity. Data

represent mean £SEM (n=3); * P<<0.05, **P<0.01, *** P<0.001.
3.8 FATL ZIRXEIFFFRIL, EAF HIF1a L

H1T DP ¥ S AR EFF AT LMt GPC3 Fik, BILIRAT7EX FAAG I T R4
WELREX FATL R WA (EREER] . [AIFE{E ] 100 pM DP 4bFE HepG2 4, 737
FEMFEOh, 3h. 6h. 12h. 24 h J5HL RNA #£, $REUS RNA J5i#id gRT-PCR 175
KT FATL mRNA RiA &, 455 WP 3-16 A FioR, B DP AHL (Al 2E K, FAT1
MRNA (1R IEEFWT FFhs AbBE 12-24 h J5, FAT1 RIS EZARAE G D B 1Y
1.98-1.67 fi. AT WAFE A REHAE —FERIZ R, M FE 07555002
HepG2 4iffl, /3 HIZEALTEOh, 2hy 4h. 6h. 12h. 24 h FHEUEERE, REICAEA
Jeidd Western Blot [ 777240 FAT1. 4[] 3-16 B fiw, Bl DP AbFRT [A] ) 1K
FAT1 Rk & BJt, 4P 12-24 h J5, FHECX IR B T 1.88-2.42 f. DA EsE
By 25 RAIE G SR B R R T U FATL R

A B .
dekk
% = 2. Fkk =
£ B
2.5+ = 2 1
Fkk [ -
2.0_ *kk Tk E 9
dk
1.5 - 04

1.0

FAT1 mRNA
[Oh Set 1]

FAT1 500
0.5+
_ HIF1a
DP Treatment Time —37

DP Treat. Oh 2h 4h 6h 12h 24h

&l 3-16 fREAFE T FATL Rik
Figure 3-16 Hypoxia induced FAT1 expression
DP (100 pM) 4bEE HepG2 4R AR 8] f5 , 8t gRT-PCR £zl FAT1 mRNA ik &
(A); I Western Blot failll FAT1 B HRKIEE (B). 5K x-TH{EHASEM (n=3);
**P<0.01, *** P<0.001.
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HepG2 cells were treated with DP (100 M) for different time period, and subject to the

measurement of FAT1 mRNA expression level by qRT-PCR (A) and protein levels by
Western Blot (B). Data represent mean =SEM (n=3); **P<0.01, *** P<0.001.

HF7E DP if5 T IR EIA BT, GPC3 R IASZ HIF Lo A+, FULIRA1SGEL
KR T FAT1 2755 GPC3 —F£52 HIF 1o 1S . 9 TR0 HIF Lo 2 75 4% FAT1
Fik, £ HepG2 41 iEid shRNA ik HIF1a, DP AbHE 24 h J5 43 HI7E RNA /KF
AR F/KFRE Il FATL Rk &, 45 R B/R01R2 RNA K (& 3-17 A) id2EHK
F( 3-17 B), i HIF 1o As2MAIRE T § FATL RiA.

N7 WA FATL fE R4 b 2 T4t HIF Lo A AEMER, 76 HepG2 4 i i@
it sShRNA &ijik FAT1, DP 4b¥E 24 h J5HEHUS RNA FLEE H, 7078 RNA KF (B
3-17 C) FEHK (K 3-17 DI HIF 1o FRIE . 458 ER, AXFERAMEL, ik
FAT1 J5 HIF o ) mRNA I [ RIEEEA BB,

DA bsegn st Ui, FAT1 Al GPC3 —H#£ A LL{E DP ifs 3 KA e P 8e H H i
Fik, A% HIFla 5.
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A C
= 37 —8 = 44 ns
< 3 = < B 34 l I
g 27 £k T
€= £ % 24
c 3 14 =2 8
s T8 1
2 0- i 0-
- - + - -
Ctrl shRNA CtrlshRNA - - + - -
- - - h1 sh2
HIF1a ShRNA sh1 s FATIShRNA - - - shl sh2
DP - + o+ + + Dp ) + 4 N .
B = 2.5 ns D = 45 ns
=& 204 B — 1
g ® £ v 34
L= D
2z 154 5
a5 o s 24
= 104 5 3
Eg 0.5 % g 14
C -
3, 0.0- kDa S5, 0- kDa
FAT1 | —500 FATA 500
HIF1a 100 HIF1a | o
50 P 100
Actin 50
37 Actin
- - + - - 37
Ctrl shRNA - Ctrl ShRNA - . + - .
- - - shl s
HIF1a shRNA FAT1 shRNA - - - sh1 sh2
DP - + o+ o+ o+
DP - + + + +

& 3-17 K& iFF FAT1 RiA(EARZ HIF1e

Figure 3-17 Hypoxia-induced FAT1 expression was not regulated by HIFla

7E HepG2 4 fitd ik HIF 1o J5 I DP 5 HIREAI S, B S K0 FATL mRNA (A)
MEAR (B) HIRIARE; FFE, 7E HepG2 H ik FATL f5 A DP 5 SR A IR,
b6 /5K HIFlo mRNA (C) MIEER (D) MEEXE . HIEE R FIEASEM (n=3);
ns, ANE&.

The impact of HIF1a knockdown on the FAT1 expression at mRNA (A) and protein (B)
level in HepG2 cells under DP treatment-induced hypoxia condition was investigated.
Similarly, the impact of FAT1 knockdown on the HIF 1a expression was also investigated
at themRNA (C) and protein(D) level. Data represent mean &= SEM (n=3); ns, not

significant.
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3.9 GPC3 #A FATL th[E{E AT

(e J i T OS2, FRATTEVAERH 7 GPC3 5 FATL HAE, J£H GPC3 il FAT1
WA (L AR A MOE RS IR . B BA S — SR T RNk GPC3 1 FAT1
o A AT R A o T 3-18 Fro, 5 SRRk GPC3 B FATL AR L, 3L [Flms FAT1
A1 GPC3 X} Hep3B 4t Hu i #% (144 H 558, 1548 FAT1 A1 GPC3 n] LX) 41 fl it #%
AR PRI HEVEF .

A B
shCtrl

;ﬁr&,my@* 2 AU SR §
: *f’%%“ S g A
S AR G T SR .
S‘I'»‘:ﬂ 1.0

o
o

Migration
[shCtrl Set 1]

o
o

&l 3-18 FJRk FAT1 A1 GPC3 1] LA I 41 i &
Figure 3-18 Knockdown of GPC3 and FATL1 had synergistic effect in suppressing
cell migration
7t Hep3B 41l FF ik FATL A1 GPC3, it Transwell SEIGAGIANMTR (A FEE
# (B) . ¥EERTHMEESEM (n=3); **P<<0.01, *** P<<0.001.
Suppression of cell migration in Hep3B cells by GPC3 and FAT1 double knockdown was
measured by Transwell assays (A) and quantified (B). Data represent mean =SEM (n=3);

** P<<0.01, *** P<<0.001.

gl T R 5 _E R 1) 5L (EMT) 45 9% (Rankin and Giaccia 2016), &%
0] LA R HEZH i EMT AL #% (Higgins et al., 2007; Liu et al., 2014) . E-cadherin( A
% E-cadherin J: K X FRN CDH1) RiA & T [F2E EMT FEZ4RE, Snail (AEFF
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BRI AR SNAIL) 52 EMT G R T BR 12—, 7T LOBOE T F 2 AR AH DG ]
Fi&, 40 Vimentin CASEFEEF XA VIMD . MMP9 4%,

HR S SCERRTI T DP ALK AR A 2 15 P LU 3E EMT ARG K ik . AT

—F, 2GR DP 4 FE HepG2 AR ELHIMICA PR S, BE/ST 0h, 3hy 6h,
12 h. 24 h $2EUE RNA, i@t qRT-PCR #&:3ll EMT AR (R iEE . & 3-19
A-C fiizn, SEATTUIAR—FE, BE%E DP AL A EE K, Snail (SNAIL) A1 Vimentin

(VIM) mRNA F£iL&ETE %, i E-cadherin (CDHL) U2 FR& %, iEH

DP BAD AR IR 55 mT LA 4T b Bz IR 03 AL A DG R DR Y s

SRERTIHIAIR, FATRIRAEIAE AT LUERE GPC3, FATL Al EMT HH 5<% A
ik, 1M GPC3 Ml FATL W LMk 4t %, N 1 %k GPC3 Ml FATL =& 7518
A EMT M (e g2 M54, Scitist— DR IT 1 IEMICAPA B Ryl FATL Al
GPC3 Joxf EMT AHICHE K 20 o {5 1] DP ALBE GPC3 /5 FATL mcjik 1 40 il & o,
24 h JEHREUE RNA 1385t gRT-PCR Kl EMT #i5<3E R () KA =248 1k . in 8] 19 D-E
Fiw, FIxHBRAIAREL, @ik GPC3 Al/ak FATL u] LUE 0] SNAIL, VIM £i&, H
FL AR s R SNAIL B S A A s T CDHL, i GPC3 Hl/ak FATL J5,
CDH1 pRa & B FF, HILFERExT COHL Mt E I E .. BB E(RE
Kirt, GPC3 1 FATL mJ LAF [FEIf2 2 b 5z 1] B %4k o

2i ERTR, AEACEIREE, GPC3 Ml FATL Al i@l b A A 40 il EMT AHOGHE
IR SN iR ficheid ) DR
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DP 43 HepG2 #fiffif5, il gRT-PCR failfi A A B EMT AHICEE R SNAIL (A)
VIM (B) f1CDH1 (C) HJRIEEAA; KA, sk GPC3 F1/EL FATL X
SNAIL (D) . VIM (E) 1 CDH1 (F) K. BUERRFEIMEXSEM (n=3); ns,
ANEE, *P<0.05, **P<0.01, ***P<0.001.

The expression of EMT related genes SNAIL (A), VIM (B) and CDH1 (C) was studied
by quantitative RT-PCR in HepG2 cells after DP treatment. The impact of GPC3 and
FAT1 knockdown on the expression of SNAI1 (D), VIM (E), and CDH1 (F) was
investigated under DP-simulated hypoxia condition. Data represent mean & SEM (n=3);

ns, not significant, * P<<0.05, ** P<<0.01, *** P<<0.001.

3.10 FATL N5 & &

ZiER T RRE IR T B —, TR AT DU A bR R
T (B 1 DB R, AT ATE ) A 4 i A A i 1 T B i/ Sk T o 440 A 2 A
RIURAEE LR 2 2 1) iz 0. H Al & 21 R ¥ A0 EGFR J EGFR B$4
FR#HE. VEGF. HER2. CD20. PD1/PD-L1 %%, {HJ& /M T RFEIMBEARTEAE, i
TS RBNEOWAR, A 7R TG R, B SRR
ML Al FATL EAPE i RIE, I Hoo i st s A R A (e e, 7EA
WroeHr, AR LAIREIEXS FATL BB TaRESUA, EEIR FATL B REIRITIT K 3L
5 J i o

WATE L FKIL 7RIS hFc 73251 FATIA-D PUAMNESEER, X PIAE& &
H RS LASRISPT LG . FATIA, FAT1B, FATIC, FATID % #ivh 2 K 1 st
R4 5 43 58 R049, RO50, RO51, R052, H:/h R049, RO51 4% 3 ¥X; R050,
RO52 Gy ik . TEASEIGH, DAARGPEN RO49 MF N BIVEXT R, @id ELISA SL46
RABTIE A . — BT, BEFROUR PIILTE A4S0 HfE K+ S BA P i i
) = A B FITRE 2 P RO B O s 2. 4l 3-20 Fivs, FATI1A %ufsff) R049
FAT1D %% ) RO52 HLIMLIE AN N 25600, FATIB 4 ROS0 fil FAT1C % f i
RO51 it iLiF 2419 3200,
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3- Antigen,Coated Sug/ml

R049-MO,FAT1A-hFc
R049-M3,FAT1A-hFc
R050-M2,FAT1B-hFc
R051-M3,FAT1C-hFc
R052-M2,FAT1D-hFc

Protein Binding (OD,s5()
¢ 4k b ¢

Serum dilution fold

E 3-20 FAT1 B E B LI B BT

Figure 3-20 Titer analysis of the polyclonal sera immunized with FAT1 truncated

proteins.
R049-R052 735l FAT1A-D #fe 1 K% 5 MO N ARGEHIHTEMIS; M2, M3
I ARR G B W IR G = BEARBR R R PUIR IR R A, RISCAR B it A2t
R049-R052 are the numbering of FAT1A-D immunized rabbits. MO is the
pre-immunization serum. M2 and M3 represent the 2" and 3™ immunization. The X-axis

represents the anti-serum dilution fold, i.e., the titer mentioned in the article.

N TR E e R AN FATL &, FRATE Hep3B 40 & i it
FAT1shRNA B @ik FATL, BEEHEECE RNA FIREH. 56, iBid gRT-PCR i
W FAT1shRNA HIRER . & 3-21 s, S FATL mRNA Rk & B 3% %
ik, FXFHEZH (WT) ML, RIEEH TR T 90% (FAT1shl) Fil 82% (FAT1sh2) ,
VHIZESCER A FATL RiAE B3 MR, 2300 AR HMBM A ED, ARG
S BORE i
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1.5

FAT1 mRNA
[WT Set 1]
°

o
W
1

0.0-

& 3-21 gRT-PCR &l FAT1 mRNA XX &
Figure 3-21 Measurement of FAT1 mRNA expression level by qRT-PCR

BNk, DRZHUNLE NP, %08 1. 500 WELGIFRE, RS R AT FATL
MRIs &, MHAAE S K % 2 PUillig v T Western Blot 5256 . 45 R ani& 3-22 Fiow,
R049, R050, RO051, R052 4R %1 HIZHLMIGIEX A (WT) sk FATL 40

(FAT1sh1/2) KT 250 KD i B ARRBEA B B Z R0 (HNEAS TN

506 KD) , i BA IR Sy ) G 2 HLIILTE ANBE ML T Western Blot 5256 38 B 45
SR SR AT A ER T % S I A QuickAntiBody & T KA MEME A, AT DALERE
BRI, BRI AR BT TE 2 (R BT A R AL 7E ELISA K UL I
BN SLIE R, PUFEARBEES, SR REN, FibRZhiiEn s
454 MAE Western Blot SigH, HEAMMIMA 7i&J5E% Loading Buffer, £t
SDS-PAGE J& I IR 2kt A,  Fr UG 2 Bt ML AR BeAs il 2 T H 1 2% o
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Hep3B Hep3B
KDa WT  FAT1shl FAT1sh2 FAT1shl FAT1sh2 WT
KDa
250 -
-250
150 -
100 - -150
A R0O49 anti-serum B RO50 anti-serum -100
Hep3B Hep3B
KDa FAT1shl FAT1sh2 WT FAT1shl FAT1sh2 WT KDa

-250
250 -

-150
150 -

100 - -100

C RO51 anti-serum D R0O52 anti-serum
& 3-22 AR EZHMBERN FATLEH
Figure 3-22 Detection of FAT1 with rabbit polyclonal anti-serum
A: R049 ZHiliERN FAT1; B: R050 ZHUILiEAdl FATL; C: RO51 Z4UlLiEf:
I FAT1; D: RO052 ZHiiLiFERll FATL.
A: Detect FAT1 by R049 polyclonal anti-serum ; B: Detect FAT1 by R050 polyclonal
anti-serum ; C: Detect FAT1 by R051 polyclonal anti-serum ; D: Detect FAT1 by R052

polyclonal anti-serum.

HI T SR PL IS A REE B TUAROR, BRI S50 77 kAT 1A Ak . el T 50 T 55
IO AU FATLA (EGFL2-5) /& GPC3 WIEZELA X, M| fHE GPC3 5
FATL 55 biik, A FATIA EEE %% 7 3 X BALB/C /Mo e I /N B
MiF, G2 RS AR FATL Bk, BT/ R mE &>, Rtk =
FUNRMZHERE &, M TSR,
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A 54 YL VA AE Hep3B 4 il il 3k FAT1-Cad2C-His 1B, 70l fi
Hi anti-His Frikpufk i, $878 Cad2C 2k AL B F/N R 2 Pl , @it Western
Blot Sk 56 Ao I i) 2% 1 /N B 22 oo B 0 I35 A2 &5 v] BLAR ) 2 40 j O R I 1
FAT1-Cad2C-His J7Bt. &l 3-23 Frax, (&ML anti-His Fik AT DLFE RIS
Cad2C-His Jv B4 A I 2] — 2% 7> T8 KT 100KD stk ok Cands ko
AR TS A 1 0N BRI T DARE I B R RE Ak (InET kAR BEEAGIR
SIS 4% T anti-FATL B/ R BLiis .

Hep3B Hep3B
Da  WT Cad2C-His Da WT Cad2C-His
IOOKDl I o -
anti-His polyclonal

antl -serum (Mouse)

& 3-23 AR EZIMBERN FAT1-Cad2C-His
Figure 3-23 Detection of FAT1-Cad2C-His with mouse polyclonal anti-serum
A: ffif anti-His JLiA A FAT1-Cad2C-His, fEAHUIMLIE FIFHEX I B: f#F/NR
ZYUMER N FAT1-Cad2C-His; #i3kfbr A& A
A: Anti-His antibody was used to detect FAT11-Cad2C-His as a positive control for
anti-serum. B: Detect FAT1-Cad2C-His by mouse polyclonal anti-serum. The arrow

indicated the location of the target protein band.
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4 T+ig

4.1 GPC3 {Ri#ti= AT 3 51878

GPC3 /& Hilik L BT R E A RN (HSPG) FIRHIR A2 —, KNSR
SN R B, 45 GPCL. GPC2. GPC3. GPC4. GPC5 il GPC6. Fifi I
GPCs #TELEIEIG K B BtmRiLs, 2 5IGHIREKAR & s, ErERNEN RE
#85y GPCs TE4% 5 HIFBAL 1L, U] GPCs (17614 32 1|/ 4% (#1384 (Filmus 2001; Zhou
etal., 2018). fHAHER M, BNIEH KA P AKIE GPC3, {HH 70% - 90%/H
Jei BB P FRg 2H 21 i 7~ GPC3 [ % (Capurro et al., 2003; Ruan et al., 2011; Wu et al.,
2015; Jiang et al., 2016; Sun et al., 2017; Wu et al., 2017; Yu et al., 2018; Fu et al.,
2019). FIHHG AL, BREZ WA TTRE, GPC3 nJ LUME N FH 12 Wi Al iG I7 (1 g
Fr&EW. B, Wu ZNKI, m3RIE GPC3 Hiibwite, mE{REZHRM 5 F4
FEARKIIR R 1£ BCLC-C W £+, GPC3 HJFRKLEZ L BCLC-A
A1 BCLC-B M &3 =i(Wu et al., 2015) . %% 52 Mg 4k 1) L Z R I 2 — . Montalbano
SN TR, GPC3 AT LA ik i 58 25 28 23 b 43 B9 1 J A XHF 4 ST 4% R A= 2%
(Montalbano et al., 2018). th4k, AHH TR, GPC3 W LLEL EMT F1 Wnt 55

16 B R HE 41 AT #% (Stigliano et al., 2009; Wu et al., 2015; Zhang et al., 2018b); ik
GPC3 1] LU 2 il - 40 B A B4 5« 1T A2 #1112 2% (Ruan et al., 2011; Wu et al., 2015).
TETRATRIR T &5 3, GPC3 72 e 4 i Hh 1) 3R 08 B LIz 32 vy T N I (R T4 41

(B 3-1) 5 fEAPE4nf, @il shRNA fisk GPC3 Ja&, 4l (Fig s AT A 3 52 5
REAME (K 3-4 A-B) 5 UER] GPC3 X ¥ 41 it 34 JE AT AL A Rk EH

4.2 FAT1 Rt =M TR 51858

FELME IR FEARIE T, GPC3 A LARIAE KR 1 ELAE B 3L 52 pAok Y 45 41 iy %
ﬁﬁ‘]{%%%ﬁ(wdorikawa et al., 2003; Capurro et al., 2014; Li et al., 2019), 7EFAIH
W, dEid Co-IP/IMS %55 2| —ANE )5 GPC3 HLAE B 4H M 2% 5 I 22 1 --FATL.
FATL s A T b — ks iR B, e A E 3805, W] LAk - 40
B AT #2 (Valletta et al., 2014). Valletta 25 NGB S 4402 (IHC) FI4L4LUE
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F (Tissue Microarry, TMA) HiAR 7 #r 112 5 i 35 o 423 FATL FIRIE 0,
JI FATL FEZH M - 1 G i FE AR AN T S8 vh 72 S 38 o Li S5 N IR T IR R
FATL 3R 5 pTNM 703 O NI MERE ) 3B AH O, FATL FHAE: A H- e
BH MBI EFRECT FATL Bt &35 (Li et al,, 2016). fEABFLH, FRAEI T
PR N TR TR = Fh iR 4 R b FATL 3Rk E, 458 BoRfEIEH FFAH N
R E] FATL R, MiAHEAR AT FATL 1R IA &2 & T 1E % 44
([ 3-13) . AENTRAIM AR PR FATL o] DUR S I0H 40 5 it i (| 3-15
A-B) , XN T GPC3 fl FATL nl e b A2 5 iR 4T R -

43 GPC3 5 FAT1 B1E

HAR GPC3 M FAT1 BAMLRRAH AT RE, (5 H Bk & A ) BIwt i da
i GPC3 45 FATL X I[AMFTEAMEE DiRe LI EAE. FEARF T, FATHE Jedid
Co-IP/MS % 72 3| GPC3 Wik BAEE 1 FATL, Ffif5 @it Co-IP, ELISA fil FACS
Seg P RHIE T GPC3 5 FATL MEAE, #E A1 MAEEENEERR. &
MM &R R, 13 anti-GPC3 R I HTA hYP7 BT LUK UK FATL F1 GPC3 M
HARGYHPILATE TR (K 3-8) . FATL 47~ 506 KD, 7 34 MEFE
EHFFH], —A Laminin G-Like 4538, 54~ EGF-Like 4538, — AN ML I8 AN
— M T EEKHIMA I (Dunne et al., 1995). BT FATL 7> 7KK, JEELEK
SR, PR ERAT S RE 1AL S A BT A 25T Cad2C # A Br (B 3-9A) I T A 4k

NT S48 FATL o GPC3 g & E, AT FATL # AR D) ettt g 7
P04~ FAT1 #5281 (Cad2C, E5C, TMICD, ICD) J7E C Kimfl& T FLAG #x
%, 5 GPC3 1t HEK293T 4tiffd L3k . BT 1H i) 2% s s GPC3 fHr stk
PUAR G ZEUTVE BN R FATL, BRIAEX A S50 P RATFI A anti-FLAG HIFTAE AL
Wi FATL SJETie $] GPC3. 45 E/R Cad2C (IR P M5B &= 21 C A [X
) 1 E5SC (MEE—> EGF-Like 4ty % C Kim[X 1) TR GPC3 K4 &HEN),
ifi TMICD (MEBRRIX 2] C KX 1) 1 ICD (AR WA EA 44 GPC3 fifE

(F3-9) , XUl GPC3 5 FATL gl s 45tk st 4 .
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N1 B4EN GPC3 S A X, FRakalifl 7 IYANTE /N FATL #6  BL
(FATIA-D) , BMHEBEE T ARMEME (K 3-10, 3-11) . Hikifid ELISA
LEASIGUERE, FAT1B (LG-EGFL2) 1 FATID (RTP-Like) 5 GPC3 K45 & R8T
o, 1 FAT1A (EGFL2-5) 5 GPC3 K4 & hE/JIkZ, FATIC (EGFLD AReS
GPC3 454 . IX 45 IR Ui M | RTP-Like 45 #4384 Laminin G-Like 451435 F] #¢ & GPC3
SREEANLA, M EGF-L2 458385 GPC3 454k (E 3-12 A) . Inamori 28 A\ 1A
For R, WEEEALEE LARGE2 mf UM I RS IR B 2 MBI MR 454, (R
B AA Laminin 845G 687). AR, AbAT55E BI[E) Y HSPG ZKR R 51 1) GPC4 72
LARGE2 & )2 — (Inamori et al., 2016). 1 GPC3 5 GPC4 [d]J& HSPG & H K ik,
— M B HS-GAG I, A REF L HA F FATL 2+ Laminin G &5 M3845 411
REJJ. & RTP-Like 2543 H i o E4N AT 7L 3kiE, @it SWISS-MODEL T. A&
(https://swissmodel.expasy.org/)# 4T 3D FAE A I AR LK BT N R ZAKER A IR
WElRHE IA-2 (PDB ID#2QT7) , N E a4~ RTP-Like. #Rifi, H A MAE#
RTP-Like 5 t9ais FATL J2& 5 B A AT A5 T BERR M 1015 5 5 & 1k . 72 ELISA 52
I, FATL ) RTP-Like X3 H AR5 GPC3 45 &R )1 ( 3-12 A) , {HAEH
ARSI, ZXIES54IMKT GPC3 M4 & LT 2 dds i, X rTRE2 A
21 i 3 T 5 4 1 2 1 BB ) v SRR S (81 3-12 B-C) iR ; 1T FATL B EH I
EGFL2-5 Z5fsk, HARTE ELISA siia 44 GPC3 fie /i %, {HAE FACS st
54iius% 1 GPC3 Wos AR s iRr 45 &, Wil EGF2-5 42 FATL ) GPC3 F- 24

SRS A X gk

4.4 GPC3 5 FAT1 7£ DP 5 ESMKE I ES LiARIE

JFFAEE 1) R AR AR J 5 R A e B B A DG, IR AU R A A 5 1Y) E B ARR fiE 2 —
(Zhang et al., 2018a). [HIELMERIWIFT, RAEME T LAE S RERILERIL, W25
B AR OB, I P R AR KR R 4 40 M A R R 25 (Semenza et al., 1991;
Majmundar et al., 2010; Suzuki et al., 2017). EFRATHIFFFLH, $2 88 DA SCHRHRIE 1)
iR DP AF NS HAREA RIS, K3 DP ALEE4HM /5 GPC3. FAT1. HIFla Al
EMT MR ERIEEE S B (K 3-5, 16, 19) . 4h, @S A1iE & M
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e K2 2020 i R AR 2R
HIFlo 7] LLA$E GPC3 &1k (& 3-6) , {HY5 FAT1 B AN (K 3-17) . 7 Valletta

N T, DP [RIFERT A T FATL ik, (HHE SAE R T LA HIF 1o (F 40 571
— IR = R, YRR HIF Lo 2 KA 5 T FATL RIA R U 5 [F 1 (Valletta
et al., 2014). ARWFRATHIRF 7T & BLIELL ShRNA Fi& HIFLa 3EA 520 DP %55 FATL
Tk, XARERE TSR TVEA —BUE T, PG HIFLe X FATL [R& - & A
EBIER, FEE 2 — P RIE.

45 GPC3 5 FATL thEMRiH AT

RIS A DAL 3R AT 9 112 28 PE (Liu et al., 2017; Liu et al., 2018), F-Lb22 {4
R AT DM A R e A% . Blan, fEJEUR MR, (KA ST HIFLe 5iE
SRS RN FS . R oy B R 25 AH G (Guo et al., 2016); Hu 26 N HIAEFTUERH, 7R
Wi FATL o] DA% R R b Rz 18] B Ak (Hu et al., 2017); Wu 55 A\ [ 5¢ 32
Ny FEFHE R 214, GPC3 [M3RIA S 1 8] i A DG 2R (1 1) ik B AH S (Wu et al,
2015). AR R B, 7£ DP B RIMKCEIAE T, GPC3 il FATL ¥ Fififk
ik (K 3-5, 16) , it EMT KIZE[H SNAIL Al VIM [AIFE EIHZRIE, W% EMT
(LR CDH1 Fi#ik (& 3-19 A-C) , B DP nJ DU HHm 40 i b 5 18] i % 4k
SEIG R R I B R GPC3 B FATL /] LA S A 4% EMT MHOCEER (SNAIL, VIM,
CDH1) ik (& 3-19 D-F) , MTH FFKIEY] GPC3 A FATL W] LI iR EMT
AR, EEEAE, IO L F RO GPC3 A1 FATL I, i i 40 ff i
P HOFERE K T B ph ik GPC3 2 FATL (14 3-18) 5 FF H I Al pilgysloxoh fofrJgg % F% A
SRBEDR P e I YA 5 A B R T ol (P 3-19 D-E) , 6P GPC3 il FATL X4
PRI A A W R 2 A
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5 FMtRBEFT ST B ZAL

FEAWTTEH, FA @ Co-IPIMS Tk B E 2 — RS H FAT1 5 GPC3
MR EEAE, JFRIL FATL EEEMAMERK EGFL2-5 (a.a.4013-4181) &5 fyis 2
GPC3 TR R AL L. T FATLTI S, BT AR FEER, AR
TR KL T FATL S RAE S0 TIRIEAE, MR R e R T
5 FAT1 J4ME AR E . GPC3 5 FATL 78 P4 i i 48 TR LD, 45 5 2
GPC3, fEAHEZWIAGYT h BA —E N A E . b, BATHI S IE IR T
GPC3 5 FAT1 AJ LAPh[RIMERE AN, JF HAEMCAIA S h LRV EMT #H5C
B FRIE, T GPC3 7E FHa itk e i 72 b (1 2 F WL IR 4 T 7 e L

HIRXT GPC3 E NI Fi ol — iR, (HRATIR 7L LA EA R 2
b FATHEIE ELISA 558 H/K-F SR € | GPC3 5 FAT1 TAEIHIL4EE | FATL
Ef% GPC3 HAEIX[H], (HAT TR AWK A BEAT SEIRI0AIE; FE 5 FHLHI 7T, #64)
R RIBB AR T mRNA K, FTREEE AP P RiE: Bribzdh, A5
/DX GPC3 Ml FATL b RS 5 I 2SR R .
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